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. . .  ;  ADVERTISEMENT. 

The  scientific  publications  of  the  National  Museum  consist  of  two 
series — ^Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  lim- 
ited groups.  A  volimie  is  issued  annually  or  of tener  for  distribution 
to  libraries  and  scientific  establishments,  and,  in  view  of  the  impor- 
tance of  the  more  prominent  disseminations  of  new  facts,  a  limited  edi- 
tion of  each  paper  is  printed  in  pamphlet  form  in  advance.  The 
dates  at  which  these  separate  papers  are  published  are  recorded  in 
the  table  of  contents  of  the  volume. 

The  present  volxmie  is  the  fifty-fifth  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Mtiseum. 

A  quarto  form  of  the  Bulletin,  known  as  the  "Special  Bulletin," 
has  been  adopted  in  a  few  instances  in  which  a  larger  page  was 
deemed  indispensable. 

Since  1902  the  volumes  of  the  series  known  as  "Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the 
botanical  collections  of  the  Museimi,  have  been  published  as  Bulletins. 

William  deC.  Ravenel, 
Administrative  Assistant  to  tJie  Secretary, 
in  charge  of  the  United  States  National  Museum. 

OOTOBEB  13,  1919. 
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By  Maubice  C.  Hall, 
Senior  Zoologist y  United  States  Bureau  of  Animal  Industry, 


INTRODUCTION  AND  SUMMARY. 

The  literature  bearing  on  the  subject  of  tapeworms  parasitic  in 
dogs  and  other  carnivores  is  extensive,  but  because  it  is  scattered 
in  numerous  papers  the  student  of  these  forms  is  likely  to  experience 
considerable  difficulty  in  the  determination  of  specimens,  particu- 
larly in  the  case  of  tapeworms  from  wild  carnivores.  Heretofore 
there  has  not  been  available  a  comprehensive  discussion  of  the  sub- 
ject in  a  single  paper. 

The  present  paper  includes  descriptions  of  all  the  adult  tapeworms 
of  the  superfamily  Taenioidea  known  to  occur  in  dogs,  cats,  and  re- 
lated carnivores  in  North  America,  together  with  species  of  the  same 
superfamily  not  yet  recorded  as  present  in  North  America,  but 
foimd  in  other  parts  of  the  world,  and  liable  to  occur  in  carnivores 
in  this  country.  Supplementing  the  descriptions  are  keys  for  the 
determination  of  specimens,  a  list  of  hosts,  and  a  bibliography. 

The  illustrations,  whether  original  or  copied,  were  made  by  Mr. 
W.  S.  D.  Haines,  artist  of  the  United  States  Bureau  of  Animal 
Industry. 

Lynx  uinta  is  recorded  as  a  new  host  for  Taenia  taeniaeformis. 
Taenia  macrocystis  is  newly  recorded  for  North  America,  having 
been  collected  from  Lynxe  rwffus  and  Z.  hatleyi.  Taenia  pisiformis 
(larval  stage)  is  newly  recorded  from  Lepu8  califomicus  walla- 
waUa^  SylvUagus  floridanus  meamsii^  S.  auduboni  haUeyi^  and 
mountain  beaver.  Taenia  novella  Neumann,  1896,  is  regarded  as 
synonymous  with  T.  pisiformis  instead  of  with  T.  laticoUis  as  Lfiho 
(1910)  believed.  Taenia  pisiformis  frequently  shows  more  than  the 
8  to  10  lateral  uterine  branches  commonly,  stated  in  the  literature  as 
characteristic  of  this  species.    As  many  as  14  may  be  present. 
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novaCj  Alces  alceSy  Ovis  mexicana,  and  OdocoUeus  americanus.  Con- 
trary to  the  statement  commonly  made  in  descriptions  of  this  species 
placing  the  limits  of  the  number  of  lateral  uterine  branches  between 
5  and  8,  as  many  as  10,  and  even  more,  may  be  found 

TAXONOMY  AND  MORPHOLOGY. 

Phylum  PLATYHELMINTHES. 

Phylum  diagnosis. — ^Worms  which  are  flattened  dorso-ventrally 
and  are  bilaterally  symmetrical.  No  body  cavity  present  Digestive 
cavity  present  or  absent;  when  present,  incomplete — ^that  is,  with  an 
initial  mouth  aperture  but  without  a  terminal  anal  aperture,  except 
in  the  Nemertinea.  Organs  and  systems  of  body  embedded  in  a 
parenchymatous  tissue.  Muscular  systems  well  developed.  Nervous 
system  consisting  of  an  anterior  nerve  ring,  surrounding  the  eso- 
phagus when  the  latter  is  present,  and  of  longitudinal  nerves,  with 
ganglia,  passing  caudad  and  sending  off  branches.  Skeletal  system  not 
represented,  although  calcareous  corpuscles  are  commonly  present  in 
the  body  parenchyma  of  the  Cestoda.  These  probably  have  little  or 
no  skeletal  function.  Circulatory  system  not  represented.  Respira- 
tion cutaneous.  Excretory  system  consists  of  two  or  more  longitudi- 
nal or  coiled  tubes,  with  terminal  openings  to  the  exterior  and  ulti- 
mate origins  in  nephridial  flame-cells.  Reproduction  sexual  or  asex- 
ual, and  development  direct  or  with  alternation  of  generations. 

Class  CESTODA. 

Class  diagnosis. — Platyhelminthes:  Worms  with  external  segmen- 
tation, exceptionally  without,  and  with  internal  anatomy  showing 
segmental  arrangement  and  commonly  arranged  with  reference  to 
the  external  segmentation.  At  one  end  is  a  structure  called  the  head, 
but  variously  regarded  by  writers  as  actually  an  anterior  cephalic 
structure,  or  as  a  posterior  pedal  structure.  This  is  essentially  an 
organ  of  attachment  and  is  provided  with  two  suctorial  grooves  or 
bothridia,  or  with  four  more  or  less  cuplike  depressions  or  suck- 
ers. There  may  also  be  one  to  numerous  crowns  of  hooks  on  a 
muscular  apex  or  rostellum  in  forms  with  four  suckers,  and  also  on . 
the  suckers  themselves  in  these  forms.  The  body  segments  are  small- 
est near  the  head.  No  digestive  system  present;  food  absorbed  by 
osmosis  through  the  body  surface.  Body  parenchyma  usually  con- 
tains numerous  calcareous  corpuscles  scattered  through  it.  Nervous 
system  consists  of  a  nerve  ring  located  in -the  head  and  sending  two 
main  nerve  systems  back  on  each  side  of  the  body  or  strobila,  and  of 
the  nerves  extending  from  the  ring  and  the  lateral  nerve  trunks  and 
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ganglia.  The  excretory  system  consists,  commonly,  of  a  dorsal  and 
a  ventral  excretory  vessel  on  each  side  of  the  strobila  with  a  simple 
or  elaborate  set  of  vessels  connecting  the  vessels  of  the  same  side  or  of 
opposite  sides.  The  main  longitudinal  vessels  terminate  in  open- 
ings in  the  posterior  extremity  of  the  strobila  and  receive  waste 
matters  poured  in  from  canaliculi  originating  in  flame-cells  in  the 
parenchyma.  With  rare  exceptions,  the  strobila  is  hermaphroditic, 
the  male  and  female  sex  organs  being  represented  in  each  segment. 
The  eggs,  or,  more  properly,  embryophores,  develop  in  the  segments 
to  form  an  onchosphere  armed  with  three  pairs  of  hooks  and  sur- 
rounded by  one  or  several  membranes,  or  they  are  similar  to  fluke 
eggs,  often  with  an  operculum,  do  not  contain  an  embryo  when  they 
escape  from  the  segments,  and  later  develop  an  onchosphere  with  a 
surrounding  covering  of  cilia.  Development  always  involves  an  al- 
ternation of  generations,  the  intermediate  stage,  in  the  form  of  a 
bladderworm  of  some  sort  and  with  the  developed  head  of  the  adult 
as  the  essential  structure  and  a  surrounding  membrane  of  some  sort 
as  the  incidental  structure,  developing  in  an  intermediate  host  This 
larval  stage  develops  to  the  adult  worm  on  ingestion  by  a  suitable 
host. 

Superfamily  TAENIOIDEA  Zwicke,  1841. 

Synonym, — Cyclophyllidea  van  Beneden. 

Superfamily  diagnosis. — Cestoda:  Head  or  scolex  with  four  cup- 
shaped  suckers  which  may  exceptionally  (Tetrabothriidae)  bear  au- 
ricular appendages,  or  exceptionally  (Fimbriariidae)  with  a  pseudo- 
Boolex  in  place  of  this  scolex.  Apical  rosteUum  present  or  lacking. 
Suckers  and  rostellum  may  be  armed  with  hooks  or  unarmed.  Neck 
present  or  lacking.  Strobila  with  well-developed  segmentation,  or 
exceptionally  (Fimbriariidae)  without  division  into  segments.  A 
single  series  of  repipductive  organs  or  a  complete  or  incomplete  doa- 
ble series,  both  male  and  female  organs  present  in  the  same  segments 
except  in  Dioicocestus  where  the  strobilae  are,  respectively,  male  or 
female.  Genital  pores  usually  present  and  marginal,  exceptionally 
ventral  (Mesocestoididae),  or  lacking  (Aporina).  Testes  usually 
numerous,  occasionally  as  few  as  two,  and  in  medullary  portion  of 
segment  Ovary  more  or  less  bilobed.  Yolk  gland  compact,  usually 
single  and  located  near  the  median  line.  So-called  shell-gland  be- 
tween ovary  and  yolk  gland.  Uterus  without  special  opening  for  the 
discharge  of  eggs  to  the  exterior,  except  that  rarely  a  secondarily 
formed  aperture  may  be  present.  Onchosphere  with  one  or  several 
membranes  and  without  operculum.  Larval  stages  in  vertebrates  or 
invertebrates.    Adults  in  the  alimentary  canal  of  vertebrates. 

Type-family. — Taeniidae  Ludwig,  1886a. 

In  limiting  the  scope  of  this  paper  to  a  consideration  of  the  taenioid 
cestodes,  there  have  been  excluded  from  consideration  the  carnivore 
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tapeworms  belonging  to  the  Proteocephalidae  and  the  Diphylloboth- 
riidae.  The  only  species  of  Proteocephalidae  reported  from  car- 
nivores is  Ophiotaenia  punioa  (Eholodkovski,  1908)  La  Bue,  1911. 
This  species  was  described  from  the  dog  by  Kholodkovski  (1908)  as 
Taenia  ptmica^  but  the  present  writer  (Hall,  1910)  pointed  out  that 
this  should  be  transferred  to  the  genus  Proteocephalus  and  that  it 
was  presimiably  not  a  true  parasite  of  the  dog,  but  had  been  ingpsted 
by  the  dog  in  eating  the  true  host,  some  fish,  reptile,  or  batrachian. 
In  his  revision  of  the  Proteocephalidae,  La  Bue  (1911)  created  the 
new  genus  Ophiotaenia  for  the  reptilian  cestodes  of  that  family,  and 
transferred  this  species  to  the  new  genus.  This  species  is  evidently 
not  to  be  considered  as  a  parasite  of  carnivores  and  nothing  would  be 
gained  so  far  as  concerns  the  purposes  of  the  present  paper  by  a  de- 
scription of  its  morphology.  The  presence  of  follicular  yolk  glands 
in  the  lateral  fields  is  one  feature  which  distinguishes  the  Proteo- 
cephalidae from  the  Taenioidea. 

The  omission  of  the  Diphyllobothriidae  from  this  paper  is  of  more 
importance  than  the  omission  of  the  Proteocephalidae.  Species  be- 
longing in  this  group  have  been  reported  from  carnivores  in  North 
America  and  material  of  the  sort  is  available  to  the  writer  for  study, 
but  a  casual  examination  of  the  material  indicates  that  it  would 
require  more  time  for  adequate  study  than  can  be  given  at  present. 
This  family  is  relatively  much  less  important  than  the  superfamily 
Taenioidea  covered  in  this  pai)er.  Members  of  the  Diphyllobothrii- 
dae are  characterized  by  the  presence  of  a  rosette-shaped  uterus  which 
has  a  special  aperture  in  the  midventral  line  for  the  discharge  of  eggs. 

The  keys  given  deal  with  each  taxonomic  group,  from  families  to 
the  species  of  a  given  genus,  separately.  At  the  end  of  this  paper  is 
a  key  covering  the  species  of  all  genera  involved. 

KBT  TO  THB  VAMXLIBS  OV  TABNIOIDBA. 

1.  Genital  pores  located  on  the  ventral  snrface  near  the  median  line.    Bggi  in 

gravid  segments  enclosed  in  a  single  thick-shelled  egg  capsule. 

MBSOCBSTOIDIDAB,  p.  69. 

Genital  pores  lateral.    Eggs  in  gravid  segments  contained  in  a  uterus  or 

in  numerous  egg  capsules 2 

2.  Usually  large  forms.    Genital  pores  Irregularly  alternate.    Rostellum  usually 

well  developed  and  usually  armed  with  a  double  crown  of  hooks,  rarely 
with  a  single  (?)  crown  of  hooks  or  unarmed.  Suckers  unarmed.  Uterus 
with  a   median  stem   and  lateral  branches.    Eggs  thick  shelled — i.   e., 

embryo  surrounded  by  a  thick  embryophore TAENIIDAB,  p.  5. 

Usually  small  forms.  Genital  pores  single  or  double;  if  single,  regularly 
or  irregularly  alternate.  Rostellum  present  or  absent;  if  present  armed 
with  one  to  numerous  rows  of  hooks.  Suckers  armed  or  unarmed.  Uterus 
saclike  and  persistent  or  with  one  or  several  parauterine  organs  to  which 
the  eggs  pass  in  the  final  stage  of  development  Eggs  with  thin  transparent 
shells  (1.  e.,  embryo  surrounded  by  thin  transparent  embryophores). 

HYMBNOLBPIDIDAE,  p.  01. 
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Family  TAENimAE  Ludwig,  lSS6a. 

Synonyms. — Taeniadae  Baird,  1853a;  Taeniodea  Diesing  of  Gold- 
berg, 1855a;  Taeniadea  Carus,  1863;  Teniadae  Perrier,  1897a. 

Family  diagnosis. — Taenioidea :  Eostellum  usually  well  developed, 
rarely  rudimentary,  and  usually  armed  with  a  double  crown  of  hooks 
composed  of  a  circlet  of  large  hooks  and  a  circlet  of  small  hooks,  the 
large  and  small  hooks  arranged  alternately;  rarely  with  a  single  (?) 
circlet  of  hooks  or  unarmed.  Suckers  unarmed.  Gravid  segments 
longer  (that  is,  along  the  longitudinal  axis  of  the  strobila)  than 
broad  {that  is,  along  the  transverse  axis  of  the  strobila) .  A  single  set 
of  reproductive  organs  in  each  segment  with  the  genital  pores  irregu- 
larly alternate.  Testes  nimierous.  Ovary  bilobed,  or  may  be  re- 
garded as  two  ovaries.  Uterus  with  a  median  stem  and  lateral 
branches  and  without  an  opening  to  the  exterior  for  the  escape  of  the 

Type-genw. — Taenia  Linnaeus,  1768. 

Subfamily  Taeniinae  Stiles,  18966. 

Synonyms, — ^Taeniea  Goldberg,  1855a;  Cystotaeniae  Claus,  1876; 
Taenianae  Bailliet,  1896. 

Subfamily  diagnosis. — ^Taeniidae:  Usually  large  species.  Gravid 
segments  usually  considerably  longer  than  broad.  Scolex  with  ros- 
tellum  and  usually  armed  with  a  double  crown  of  hooks,  rarely  with 
a  single  (?)  circlet  of  hooks  or  unarmed.  Genital  pores  irregularly 
alternate.  Testes  usually  very  nimierous,  mostly  in  the  lateral  por- 
tions of  the  median  field  bordered  by  the  longitudinal  excretory 
canals  and  to  a  less  extent  in  the  median  portion  of  this  field.  Ovary, 
shell-gland,  and  yolk-gland  in  the  posterior  portion  of  the  median 
field,  distal  from  the  head.  Uterus  with  a  median  stem  from  which 
develop  lateral  branches,  the  structure  suppressing  the  genital  glands, 
wholly  or  partly,  in  gravid  segments.  Of  the  four  longitudinal  ex- 
cretory canals,  usually  only  the  ventral  are  readily  visible  in  gravid 
segments.  Egg  shell  thin,  with  or  without  filaments,  usually  disap- 
pears after  a  time;  embryophore  thick  and  radially  striate.  Inter- 
mediate larval  stage  a  bladderworm  of  the  cysticercus,  coenurus,  or 
echinococcus  type,  occurring  in  herbivorous  or  omnivorous  animals. 
Adult  stage  a  strobilate  worm  in  camivora  or  omnivora. 

Type-genus. — Taenia  Linnaeus,  1758a. 

KBT  TO  THB  OBNSRA  OF  TABmiN AB. 

1.  StrobUa  less  than  1  centimeter  long  and  composed  of  a  head  nnd  8  segments, 
only  <me  of  the  segments  being  gravid  at  a  time.  Lateral  uterine  branches 
often  quite  Indistinct.  Yolfe:-gland  globular.  Larval  stage  an  echinococcus 
with  thick  laminated  wall,  and  developing  brood  capsules  containing  the 
larval  scoUcea Bchinococcui^  p.  66. 
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Strobila  at  least  several  centimeters  long  and  composed  of  a  head  and  numer- 
ous segments,  from  10  to  hundreds,  with  a  number  of  segments  usually 
gravid  at  one  time.  Lateral  uterine  branches  usually  distinct,  at  least  in 
early  stages  of  formation.  Yolk-gland  posterior  of  ovaries  and  elongate  or 
triangular,  with  one  side  parallel  to  the  posterior  margin  of  the  segment 
Larval  stage  a  bladderworm  with  thin  walls,  and  never  containing  brood 

capsules 2. 

2.  Handle  of  large  hook  usually  sinuous ;  vagina  usually  shows  a  reflezed  lo<9 
In  the  vicinity  of  the  longitudinal  excretory  canals.  Larva  a  coenurus — 
i.  e.,  a  bladderworm  with  a  thin  wall  containing  numerous  scolices,  and  oc- 
casionally daughter  bladders,  but  never  brood  capsules Multic€p$,  p.  89. 

Handle  of  large  hook  usually  not  sinuous ;  vagina  straight  or  curved  in  the 
vicinity  of  the  longitudinal  canals,  but  without  a  reflexed  loop  at  this 
point    Larva  a  cysticercus — ^l.  e.,  a  bladderworm  containing  one  scolex. 

Taenia,  p.  6. 

It  appears  difficult  at  the  present  time  to  write  a  key  that  will  dif- 
ferentiate between  the  strobUate  forms  of  the  genus  Taenia  and  those 
of  the  genus  or  subgenus  MuUiceps.  This  is  not  surprising.  A 
coenurus  for  a  larval  stage  may  be  regarded  as  a  localized  mechanical 
device  for  reproductive  purposes  and  need  not  be  expected  to  exert 
any  noticeable  effect  on  the  strobilate  morphology.  It  would  natu- 
rally be  expected  that  species  of  this  genus  would  show  relationship, 
but  it  would  not  necessarily  follow  that  there  would  be  a  notable 
departure  in  structure  from  that  of  the  parent  genus,  Taenia. 

Genoa  TAENL4  Linnaeus,  1758a. 

Synonyms. — Tenia  Scopoli,  1777;  Hydutigena  Goeze,  1782a;  Mego- 
cephalos  Goeze,  1782a;  iPseudoechinorhynchus  Goeze,  1782a;  Finna 
Werner,  1786a;  Vesicaria  Mueller,  1787a;  Hydatvla  Abildgaard, 
1790;  Waeruca  Gmelin,  1790a;  Hydatis  Blumenbach,  1797;  CysH- 
cei'cus  Zeder,  1800a;  Alyselminthits  Zeder,  1800a;  Holy  sis  Zeder, 
1803a;  Cisticercus  Eudolphi,  1805a;  Physchiosoma  Brera,  1809a; 
Finna  Brera,  1809a;  Goeziana  Rudolphi,  1810a;  Hydatigera  La- 
marck, 1816;  FiscMosoma  delle  Chiaje,  1825a;  Traohelocampylus 
Fr^dault,  18476;  ArhyncJiotaenia  Diesing,  1850a;  Halisis  Goldberg, 
1855a;  Acantliotrias  Weinland,  1858a;  Cystotaenia  Leuckart,  1863; 
Neotenia  Sodero,  1886a;  Neotaenia  Braim,  1894a;  Cysticerkvs  of 
«uthors;  Cystizerkus  of  authors. 

Generic  diagnosis. — ^Taeniinae :  Bostellum  distinct  and  armed  with 
a  double  crown  of  hooks,  or,  exceptionally,  with  a  single  (?)  crown 
of  hooks.  Strobila  composed  of  from  10  to  hundreds  of  segments. 
Usually  large  forms.  Larva  a  cysticercus  in  mammals;  adult  strobila 
in  meat-eating  manmials. 

Type-species. — Taenia  solium  Linnaeus*  1758a. 
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KflT  TO  THB   SPBCIK8  OF  TAENIA. 

1.  Rostellum  with  a  single  circlet  of  hooks  of  rose-thorn  shape. 

Taenia  mono  Stephanos,  p.  38. 

Rostellum  with  a  double  crown  of  hooks  of  conventional  shape,  i.  e.,  with 

a  relatively  long  handle 2. 

2.  Large  hooks  60  to  74  in  number ;  320  to  355  fi  ^ong ;  the  large  hooks  arranged 

alternately  nearer  to  the  center  of  the  rostellum  and  farther  from  it, 

forming,  in  effect,  2  circlets  of  large  hooks Taenia  macrocystis,  p.  IS. 

Large  hooks  not  over  60  in  number 3^ 

8.  No  neck.    Large  hooks  380  to  420  n  long;  hooks  26  to  52  in  number,  well- 
developed  sphincter  vaginae Taenia  taeniae formis,  p.  9. 

Neck  present,  or  if  absent,  large  hooks  38  to  60  in  number,  no  sphinctw 

vaginae.. 4. 

4.  No  neck.    Large  hooks  38  to  60  in  number ;  380  to  420  fi  long. 

Taenia  laticollis,  p.  8. 

Neck  present.    Large  hooks  not  over  294  /i  long -,  S. 

6.  Large  hooks  225  to  294  n  long.    Small  hooks  deeply  bifid.    Testes  extend 
posterior  of  the  vitellarium.    Yas  deferens  originates  in  a  vesicula  semt* 

nalis Taenia  pisiformis,  p.  22. 

Large  hooks  not  over  220  fi  long 6.. 

6.  Guard  of  small  hook  twisted  so  that  its  fiat  surface  tends  to  lie  in  the  plane 

of  the  blade  and  handle Taenia  hrachysoma,  p.  21. 

Guard  of  small  hook  not  so  twistedl 7. 

7.  Head  acorn-shaped  with  hooks  far  anterior  of  the  suckers.    Mature  seg- 

ments approximately  square Taenia  halanicepSj  p.  16. 

Head  not  acorn-shaped  and  hooks  not  far  anterior  of  the  suckers.    Mature 
segments  distinctly  broader  than  long 8. 

8.  Large  hooks  95  to  140  /i  long Taenia  hrauni,  p.  19. 

Large  hooks  148  m  long  or  more  (species  of  MiUticeps  will  run  down  to  here 

with  a  range  of  136  to  180  n) .  9. 

9.  Gravid  uterus  with  20  to  25  lateral  branches  on  each  side  of  the  median 

stem.    Vagina  crosses  the  ovary  on  the  pore  side  in  some  segments. 

Taenia  ovis^  p.  32. 

Gravid  uterus  with  not  over  10  lateral  branches  on  each  side.    Vagina  doe» 

not  cross  the  ovary  on  the  pore  side  of  segments 10;, 

10.  Large  hooks  148  to  170  m  long.    Genital  papilla  very  large  and  prominentt 

practically  as  long  as  the  margin  of  the  segments.  Vagina  does  not  form 
a  crescent  near  segment  margin.  Gravid  segments  without  a  median 
longitudinal  groove  terminating  in  a  posterior  notch. 

Taenia  kradhei,  p.  36. 

Large  hooks  170  to  220  ft  long.    Genital  papilla  small  and  not  prominent 

Vagina  forms  a  sort  of  crescent  by  dilation  and  curvature  near  lateral 

margin  of  segment    Gravid  segments  with  a  median  longitudinal  groove 

terminating  in  a  notch  posteriorly Taenia  hydatigena,  p.  28. 

In  the  above  key  the  distinction  between  Taenia  taeniaeformis 
and  Taenia  laticollia  is  not  well  drawn.  As  a  matter  of  fact,  it  ap- 
pears impossible  to  draw  any  adequate  distinction.  All  the  described 
specimens  of  T.  laticoUia  appear  to  have  been  based  on  immature 
specimens,  and  the  descriptions  of  the  genitalia  with  their  topogra- 
phy, so  essential  in  present-day  specific  concepts,  have  never  been 
published.    It  is  an  open  question  in  the  writer's  mind  whether  there 
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is  a  distinct  species,  T.  laticoUis^  or  whether  T.  laticoUis  is  a  synonym 
of  r.  taentaeformis.  So  far  as  the  descriptions  are  concerned,  and 
in  view  of  the  host  records  from  Felidae,  including  the  lynx,  there  is, 
if  anything,  more  likelihood  that  it  is  a  synonym. 

TAENIA  LATICOLUS  BadolpU*  ISlfo. 

Specific  diagnosis. — Taema:  Head  spherical  to  club-shaped,  about 
1  to  1.22  mm.  in  diameter.  Eostellum  cylindrical  to  conical,  and  600 
to  700  (X  in  diameter,  sharply  circumscribed  at  its  base.  A  crown  of 
38  to  60  hooks,  the  large  hooks  (?)  380  to  420  yi  long  and  with  a  blade 
only  slightly  curved,  the  handle  slightly  wavy,  and  the  guard 
rounded  conical  in  outline  with  a  slight  bulge  on  the  side  toward  the 
blade.  The  small  hooks  (fig.  1)  are  150  (?)  to  183  pi 
/^'^  long  with  a  blade  even  less  curved  than  that  of  the 
(if  large  hook,  the  handle  thick  and  stumpy,  rounded 

(^\^  oblong  in  shape,  and  only  slightly  longer  than  the 
f^^\  thick,  rounded  conical  guard.  The  suckers  have  a 
diameter  of  340  to  400  pi  and  are  quite  prominent 
[  no.  1.-TAXMU      There  is  no  neck,  body  segmentation  beginning  imme- 

smIll^hook.      diately.back  of  the  head  and  with  no  diminution  in 

xuo.  Arras      diameter.    The  first  segments  are  short,  later  becom- 

Lt)Hi,mo.  ^g  square  and  finally  oblong  and  longer  than  broad 
with  a  maximimi  diameter  of  2  mm.  The  length  of  strobilae  ob- 
served is  50  to  95  mm.  Genital  pores  irregularly  alternate  and 
prominent. 

Male  genitalia. — ^Not  described. 

Female  genitalia. — ^Not  described. 

Hosts. — Lynx  lynx  {Felis  lynx)^  Lynx  canadensis. 

Location. — ^Intestine. 

Localities. — ^Europe,  (?)  United  States. 

Life  history. — ^Unknown. 

The  above  description  has  been  compiled  from  Eudolphi  (1819a), 
Diefiing  (1850a),  Leuckart  (1856a),  and  Liihe  (1910,  p.  697).  Dies- 
ing  repeats  Rudolphi's  description,  Leuckart  had  some  new  mate- 
rial, while  Liihe  has  reexamined  Rudolphi's  types,  without,  however, 
adding  more  than  a  few  details  to  our  knowledge.  Liihe  thinks  that 
Taenia  novella  Neumann,  1896/,  is  probably  identical  with  T.  lati- 
coUis^ but  the  presence  of  a  distinct  neck  in  T.  novella  and  the  shape, 
size,  and  number  of  hooks  are  all  features  that  relate  it  to  T.  pisi- 
formisj  as  Neumann  noted  in  describing  his  new  species.  Leuckart 
states  that  the  hook  sizes  are  almost  exactly  those  of  T.  taentaeformis^ 
and  the  figures  in  the  specific  diagnosis  are  made  on  the  basis  of  this 
statement.  None  of  the  described  material  has  been  fully  developed, 
so  the  important  genital  structures  are  unknown. 
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Stiles  and  Hassall  (1894c?)  record  this  parasite  from  Lynao  ca/nor 
densis  and  note  the  presence  of  the  specimens  in  the  Army  Medical 
Museum,  but  they  give  no  further  data  as  to  where  it  was  collected 
or  by  whom  determined,  probably  because  there 
was  no  record  of  these  facts.    It  would  require  a 
very  careful  examination  before  anyone  would  be 
safe  in  saying  that  a  tapeworm  collected  from 
Lynx  canadensis  on  the  American  continent  was 
identical  with  the  imperfectly  known  Taenia  lati- 
collis  from  the  European  lynx,  and  the  presence  of 
this  tapeworm  in  North  America  must  be  regarded 
as  questionable. 

TABNIA  TASNIABFORMI8    (Baticli,   178«>    WolffMlgd,  Ifll. 

Synonyms. — Vermis  vesicularis  muris  Hart- 
mann,  16956/  Fasciola  muris  hepaticae  Roederer, 
1762a/  Taenia  hydatigena  Pallas,  1766,  part; 
Vermis  vesicularis  terdaeformis  Bloch^  1780a/  Taenia  coUo  hrevis- 
simo  Bloch,  1782a/  Taenia  serrata  Goeze,  1782a/  Hydatigena  taeniae- 
fomds  Batsch,  1786 ;  Cysticercus  fasciolaris  Rudolphi,  1808a/  Taenia 
crassicoUis  Rudolphi,  1810a/  Taenia  teniaeformis   (Bloch,  1780a) 


Fio.  2.— Tabhxa  flV> 

NlAXrOBMIS.  HSAO 
YIXWSD  FBOM  TBS 
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Fio.  3.~Taknia  TAXKiAxroBifu.   Labob  and  small  hooks. 

Stiles  and  Stevenson,  1905a.     (For  additional  synonyms  see  Stiles 
and  Stevenson,  1905a.) 

Specific  diagnosis. — Taenia:  Head  thick,  cylindrical  anteriorly  (fig. 
2),  and  1.7  mm.  thick.  The  rostellura  is  short  and  armed  with  a 
double  crown  of  26  to  52  hooks.    The  large  hooks  (fig.  3)  are  380 
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to  420  |j.  long.  They  have  a  blade  of  rather  slight  curvature;  a 
handle  which  maintains  a  generally  straight  direction  except  at  its 
distal  extremity  where  it  curves  dorsad,  and  with  a  dorsal  swelling 
near  its  middle  and  another  smaller  dorsal  swelling  at  its  union  with 
the  blade;  and  a  guard  with  a  tendency  to  bifid  structure  and  pre- 
senting in  lateral  view  parallel  borders  proximally  and  a  conical 
termination  distally.  The  small  hooks  (fig.  3)  are  250  to  270  (x  long. 
They  have  a  blade  of  moderate  curvature;  the  handle  is  straight 
with  a  slight  enlargement  distally,  the  enlargement  curved  dorsad; 
the  guard  enlarges  just  beyond  its  point  of  attachment,  forming  a 
neck  between  the  enlargement  and  the  attachment,  and  then  ter- 
minates in  a  conical  distal  structure.  The  suckers  are  very  promi- 
nent, being  set  on  the  cylindrical  head  at  an  angle  pointing  forward 
and  outward.  There  is  no  neck,  segmentation  beginning  directly 
posterior  of  the  suckers  and  the  initial  segments  being  as  broad  as 
or  broader  than  the  head.  The  strobila  attains  a  length  of  15  to 
60  cm.  and  a  maximum  width  of  5  to  6  mm.  The  anterior  segments 
are  very  short,  the  following  are  cuneiform,  and  the  terminal  are 
elongate,  8  to  10  mm.  long  by  5  to  6  mm.  wide.    Mature  segments  are 

^^^  wider   than   long   and   only   terminal 

0[  g^  --V^  |0      gravid  segments  are  longer  than  wide. 

^^^ — ^  ^-^       Calcareous  corpuscles  are  numerous  and 

FI0.4.-TAENU  TXKNUEFOBias.  DiA-     ^,^^1.    Thc  parcuchyma  at  times  shows 

ORAM  SHOWING  THE  TBANSYEBSE  EX-  1.1  j.     M 

CBBTOEY  CANAL  ENciRCLiNo  EACH     uumcrous  rathcr  large  areas  that  fail  to 
DOMAL  CANAL.   AiTEE  LovELAND.     gtaiu  with  canuuie.   The  genital  papilla 

is  in  the  middle  of  the  lateral  margin, 
or  anterior  of  the  middle,  is  flat  and  inconspicuous,  and  is  elongated 
along  the  longitudinal  axis  of  the  strobila.  The  transverse  excretory 
canal  is  a  single  tube  in  the  median  portion  of  the  strobila,  but  at  its 
union  with  the  ventral  canal  it  forms  two  branches  which  pass  dor- 
sally  and  ventrally  and  surround  the  dorsal  excretory  canal  (fig. 
4).   The  dorsal  excretory  canal  ia  very  sinuous  and  thicjc  walled. 

Male  gemtaUa  (fig.  5). — ^The  testes  are  numerous,  oval  or  spherical 
in  shape,  and  are  set  close  together  in  the  lateral  portions  of  the 
median  field  close  to  the  excretory  canals.  For  the  most  part  they 
leave  a  clear  field  in  the  vicinity  of  the  median  stem  of  the  uterus, 
but  may  extend  across  this  anteriorly;  they  press  close  to  the  field 
occupied  by  the  genital  canals,  or  even  invade  it,  and  lie  in  contact 
with  the  lateral  portions  of  the  ovaries  and  extend  posterior  of  the 
ovaries  but  not  quite  to  the  vitellarium.  The  vas  deferens  is  very 
much  looped  in  a  dense  mass  of  closely  approximated  coils  along  the 
transverse  and  longitudinal  axis  of  the  strobila,  and  apparently 
originates  at  some  distance  from  the  median  stem  of  the  uterus  on 
the  pore  side  of  the  segment.  The  cirrus  pouch  is  slender,  frequently 
imrved  in  gravid  segments,  and  is  difficult  to  observe  in  toto  mounts. 


Digitized  by  VjOOQIC 


na  2868        TABNJOID  0EST0DE8  OF  DOOS  AND  CATS— HALL. 


11 


iS 


'l 


I 


Digitized  by  VjOOQ IC 


12  PR0CEEDIN08  OF  THE  NATIONAL  MUSEUM.  ▼outW. 

In  mature  segments  it  attains  a  length  of  430  to  475  (x  and  a  maxi- 
mum diameter  around  70  pi;  in  gravid  segments  the  cirrus  pouch 
shortens  and  thickens,  its  length  being  300  to  345  (x  and  its  maximum 
diameter  about  85  \k. 

Female  genitalia  (fig.  6). — ^The  ovaries  are  compact,  circular  in 
outline,  the  one  on  the  pore  side  being  smaller  than  the  one  on  the 
aporal  side.    The  vitellarium  is  elongated  along  the  transverse  axis 

of  the  worm,  stains  very  densely, 
and  is  very  conspicuous;  it  is  in 
contact  with  the  posterior  curva- 
ture of  the  ovaries  and  extends 
across  the  posterior  portion  of  the 
interovarian  field;  it  does  not  ex- 
tend as  far  laterally  as  do  the  ova- 
ries. The  shell-gland  is  inconspicu- 
ous and  appears  to  be  commonly  ob- 
scured by  either  the  ovaries  or  the 
vitellariimi.  Near  its  union  with 
the  genital  sinus,  the  vagina  com- 
monly presents  a  curve  or  even  a 
conspicuous  loop  toward  the  poste- 
rior portion  of  the  segment,  and  at 
this  point  the  vagina  is  encircled  by 
a  well-developed  sphincter.  From 
here  the  vagina  parallels  the  course 
of  the  cirrus  pouch  and  the  vas  de- 
ferens and  then  curves  around  the 
nearest  ovary  to  the  interovarian 
field.  Even  in  the  mature  seg- 
ments the  median  stem  of  the  ute- 
rus begins  the  formation  of  two 
lateral  branches,  one  on  each  side, 
at  the  anterior  end  of  the  segment. 
As  these  develop,  other  branches 
J/IOmm.  form  behind  them,  the  new 

Fio.  6.— Taenia  takniaefoemis.   geavid      branches  being  added  posteriorly 
^^^^^'  until  they  invade  the  region  of  the 

ovaries  and  obliterate  them.  The  lateral  branches  are  notably  parallel 
to  one  anotlier  along  the  transverse  axis  of  the  strobila  and  show  com- 
paratively little  tendency  to  subdivide,  but  rather  a  tendency  to  be- 
come sacculate  at  the  distal  extremities,  so  that  the  segment  becomes 
filled  with  eggs,  not  as  the  result  of  the  formation  of  numerous 
branches  and  the  anastomosis  of  these  branches,  but  as  the  result  of 
the  sacculation  of  the  main  lateral  branches  and  especially  of  their 
distal  extremities  (fig.  6).  The  eggs  are  spherical  and  81  to  37  fi  in 
diameter. 
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Hosts. — Primary:  FeUs  catus  {F.  domestica),  F.  maniculata^  F. 
macroura^  F.  concolor^  F.  melivoroj  F.  onca^  F.  mitis^  F.  tigrina^  F. 
eyra^  F.  sylvestris  {Catus  sylvestris)^  Lynx  uinta  {Lynx  uenta)^ 
Mustala  erminea  {Putorius  ermmea).  Secondary:  Mies  rrmsculuSj 
Epvm/ys  rattus  alexandrmus  {M.  rattus  alexandrinus^  M.  tectorum)^ 
Epimys  norvegicus^  E.  rattus  rattus^  Microtus  arvalis  {Arvicola  ar- 
valis)^  A.  amphihius  {A.  ampMbia)^  ^^Lerrmms  terrestris^^^  Ondatra 
eibethica  {Fiber  zibetMcus)^  Tcdpa  europaea^  Plecotus  auritus. 

Location. — In  small  intestine  of  primary  hosts.  In  liver  of  sec- 
ondary hosts. 

Localities. — Germany,  Austria,  Italy,  France,  England,  Denmark, 
Iceland,  Persia,  Japan,  United  States. 

Life  history. — ^Eggs  developed  by  the  adult  worm  in  the  intestine 
of  the  primary  host  pass  out  and  are  ingested  by  the  secondary  host 
in  contaminated  food  or  water.  In 
the  digestive  tract  of  the  second- 
ary host,  the  embryo  escapes  from 
the  shell  and  makes  its  way  to  the 
liver,  where  it  develops  into  the 
larval  stage  or  bladderworm,  com- 
monly known  as  Cysticercus  fascio- 
laris.  This  bladderworm  is  char- 
acterized by  the  presence  of  a  very 
small  caudal  bladder  or  vesicle 
filled  with  fluid  and  a  very  long 
strobilate  connection  between  this 

caudal  bladder  and  the  head.  fiq. 7.-taenia haceocys™.  hooeobclet 
When  the  cysticercus  is  ingested  by  vibwed  fbom  tm  fbomt.  x  eo.  aftbb 
the  primary  host,  the  caudal  blad-  ^^^™^'  ^*^°* 
der  digests  off  and  new  segments  are  formed  back  of  the  existing 
strobilate  portion,  thereby  developing  into  the  strobilate  tapeworm. 
The  record  from  Lynx  uinta  in  the  above  list  is  new.  It  should 
be  noted  that  Luhe  (1910)  states  that  an  examination  of  Dieeing's 
South  American  cestodes,  on  which  some  of  Diesing's  records  of  T. 
taerdaeformis  are  based,  did  not  disclose  a  single  specimen  of  this 
worm. 

TAENIA  MACBOCTSTIS  (DlMiaff,  1850a)  Luhe,  1910. 

Synonym. — Cysticercus  Tnacrocystis  Diesing,  1850a. 

Specific  diagnosis. — Taenia:  Head  1.25  to  1.6  mm.  in  diameter. 
Sostellum  from  515  to  690  (x  in  diameter  and  armed  with  a  double 
crown  of  60  to  74  hooks  (fig.  7).  The  large  hooks  are  alternated 
with  the  small  in  the  customary  manner,  but  in  addition  every  other 
large  hook  is  set  a  little  closer  to  the  center  of  the  hook  circlet  than 
is  the  case  with  the  remaining  large  hooks,  with  the  result  that  the 
hook  crown  is  arranged  in  one  circlet  of  small  hooks  and  two  circlets 
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of  large  hooks.  This  alternating  arrangement  of  the  large  hooks 
is  also  observed  in  a  lateral  view  of  the  head  (fig.  8).  The  large 
hooks  are  820  to  365  (i  long.  When  the  head  is  viewed  from  the  front, 
showing  the  dorsal  edge  of  the  hooks,  the  large  hooks  are  an  elongate 
spindle  shape,  with  a  slight  constriction  along  the  middle  portion. 
The  blade  and  the  handle  attain  their  maximum  thickness  of  27  |& 
at  their  middle  points,  diminishing  to  20  yi  near  the  guard.  From 
the  lateral  view  (fig.  9)  the  large  hooks  present  a  blade  with  a 
moderate  curve;  a  handle  which  is  very  variable  in  outline;  it  may 
be  continuous  dorsally  with  the  straight  line  of  the 
blade,  and  be  almost  straight,  with  a  very  slight 
undulation  and  a  small  enlargement  at  the  end, 
this  end  tending  to  bend  slightly  in  the  ventral 
direction,  or  it  may  narrow  to  a  rather  acute  tip 
and  have  a  smooth  or  knobbed  outline;  and  a 
guard  that  is  somewhat  triangular  in  outline  or  in 
some  cases  with  the  proximal  porticm  presenting  almost  parallel  sides 
and  terminating  distally  in  a  triangular  portion.  The  small  hooks 
are  180  to  200  yi  long.  From  the  lateral  view  they  present  a  blade  of 
moderate  curve;  a  thick,  short  handle  curving  dorsally;  and  a  thick 
irregularly  triangular  guard.  The  suckers  are  not  prominent  and 
are  290  to  350  \i,  in  diameter.  The  neck  is  somewhat  smaller  than  the 
head  and  is  600  (x  to  1.3  mm.  long,  measuring  from  the  posterior 
margin  of  the  suckeiB  to  the  first  trace  of  segmentation.  The  strobila 
(fig.  10)  attains  a  length  of  12  cm.,  a 
maximum  width  of  2  mm.,  and  is  com- 
posed of  90  to  100  segments.  The  genital 
pore  lies  near  the  middle  of  the  segment 
and  is  very  prominent.  The  dorsal  ex- 
cretory canal  lies  lateral  of  the  plane  of 
the  ventral  canal.  The  ventral  canal  is  in 
the  ventral  porticm  of  the  segment  and  not 
merely  ventral  of  the  dorsal  canal.  The 
transverse  canal  connects  the  two  ventral 
canals  in  the  usual  way.  Yoimgest  seg- 
ments about  750  (x  wide.  About  the  eight- 
ieth segment,  the  maximum  width  occurs,  segments  being  2.2  mm. 
wide  and  2.5  mm.  long.  The  largest  segments  are  7  mm.  long  and 
1.5  mm.  wide.  The  genital  primordia  are  visible  about  1.5  mm. 
back  of  the  head  in  the  median  portion  of  about  the  twentieth  seg- 
ment The  cirrus  pouch  and  vagina  lie  between  the  dorsal  and 
ventral  excretory  vessel  and  the  longitudinal  nerve  is  ventral  of 
the  cirrus  pouch  and  vagina.  The  calcareous  corpuscles  are  19  by 
13  (X  in  diameter. 

Male  genitalia. — ^The  testes  are  comparatively  few  in  number  and 
are  oval,  the  long  axis  paralleling  the  transverse  axis  of  the  strobila; 
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they  lie  in  the  lateral  portion  of  the  median  field  and  cross  the  median 
field  anteriorly;  they  appear  to  cross  the  field  of  the 
vas  deferens  and  vagina  at  time3,  and  extend  close  to 
the  ovaries  laterally  as  a  rule,  occasionally  occurring 
posterior  of  the  lateral  portion  of  the  ovaries;  they  do 
not  lie  so  near  the  dorsal  transverse  musculature  as  in 
Taenia  taeniaeformis.  The  vas  deferens  is  very  much 
looped,  but  pursues  a  fairly  straight  course  from  a 
point  near  the  median  stem  of  the  uterus,  on  the  pore 
side  of  the  segment  to  the  cirrus  pouch.  The  cirrus 
pouch  is  very  long  and  narrow  and  extends  from  the 
median  border  of  the  ventral  excretory  canal  across 
both  canals ;  it  is  800  to  345  (x  long  and  85  to  60  \k  wide. 

Female  genitalia. — ^The  ovaries  are  elongated  along 
the  transverse  axis  of  the  strobila  and  inclose,  usually, 
an  oval  to  round  interovarian  field;  the  individual 
branches  of  the  ovary  are  only  moder- 
ately compact;  the  ovaries  are  of  the 
same  size,  or  the  one  on  the  aporal  side 
may  be  slightly  larger.    The  vitellarium 
is  elongated  along  the  transverse  axis  of 
the  worm  in  contact  with  the  posterior 
curvature  of  the  ovaries  and  extends 
about  as  far  laterally  as  do  the  ovaries. 
The  shell-gland  is  obscured  or  incon- 
spicuous.   The  vagina  comes  in  from  the 
genital  pore  in  a  long  straight  line  and 
makc^  a  very  slight  curve  around  and 
close  to  the  nearest  ovary.    The  uterine 
stem  begins  its  initial  development  in  the 
posterior  portion  of  the  segment,  widening  to  fill  the 
interovarian  field  and  sending  branches  posterior  of 
the  ovaries.   In  the  gravid  segments  (fig.  11)  there  are 
on  each  side  8  to  15  lateral  branches,  relatively  short 
and  themselves  branching.    In  the  last  segments  the 
main  branches  are  amalgamated  at  the  base.    The  egg 
is  oval,  34  to  38  pi  by  25  to  27  IX  in  diameter,  with  a  shell 
4.5  \k  thick. 

Zr^«^.- -Primary :  Felis  tiffrina^  F.  yagouaroundi 
{F.  jaguarundi)^  F.  sp.,  OaUctis  sp..  Lynx  ruffus  (L. 
rufa) ,  L.  baUeyi.    Secondary :  Sylvilaffus  brasiliensis 
{Lepus  brasiliensis). 

Location. — Intestine    of    primary    host:    Free    in 
body    cavity    or    encapsuled    in    the    liver,    in    the 
*°^-  region  of  the  kidney  or  between  the  back  muscles 

in  the  secondary  host. 
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Localities. — Brazil,  Paraguay,  United  States  (North  Carolina; 
Boulder,  Colorado). 

Life  history. — ^The  eggs  produced  by  the  strobilate  tapeworm  in 
the  intestine  of  the  primary  host  pass  out  and  are  ingested  on  food 
or  in  water  by  the  secondary  host  where  they  develop  to  form  the 

intermediate  larval  stage  or  bladderworm, 
known  as  Oysticercus  macrocyatis  and 
very  similar  to  Cysticercus  fasciolaris. 
On  ingestion  of  this  bladderworm  by  the 
primary  host  in  preying  on  the  secondary 
host,  the  terminal  vesicle  digests  off  while 
the  head  and  its  strobilate  connection  with 
the  bladder  develops  attached  segments 
and  so  forms  the  strobilate  worm. 

The  material 
recorded  here 
from       the 
United  States 
is  in  the  col- 
lection of  the 
United  States 
Bureau  of  Ani- 
mal Industry. 
That  from  Lynx  ruff  us  was  collected  by 
Doctors  Hassall  and  Graybill  from  a 
lynx  sent  from  North  Carolina  to  the 
National  Zoological  Park  at  Washing- 
ton, District  of  Columbia,  and  that  from 
L.  haileyi  was  collected  at  Boulder,  Colo- 
rado, by  Dr.  Max  Ellis. 


/fomni 
KlO.  12.~TAXlfU  BALANICXPS. 

ArriB  Hall,  mo. 


Head. 


TAENIA  BALANICBPS  Hall,  If  10. 

Specific  diagnosis.  —  Taenia:   Head 
acorn-shaped   (fig.  12),  735  ^  long  by 
634  to  763  i&  wide.    Rostellum  rounded 
and  prominent,  307  (x  in  diameter,  and 
armed  with  a  double  crown  of  28  to  32 
hooks,  of  which  the  larger  are  easily  lost. 
The  hooks  are  set  far  forward  of  the 
suckers.    The  large  hooks  (fig.  13)  are 
145  yi  long.    They  have  a  blade  of  moderate  curvaty: 
tapers  toward  its  distal  extremity;  the  distal  extremity,  which 
not  enlarged,  curves  slightly  dorsad,  and  in  lateral  view  the  ventral  \1 
outline  is  slightly  convex,  while  the  dorsal  outline  presents  a  slight    ^^ 
median  swelling  and  another  slight  swelling  at  the  union  of  the  blade 
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Tift  Hall,  1910.  bkombnt.   Amx  Hall,  1910. 

(figs.  13  and  14)  are  93  to  98  yi  long.    They  have  a  strongly  curved 
blade;  the  handle  is  short  and  thick  and  may  be  straight  or  present  a 
slight  curvature  dorsad  at  it3  distal 
extremity;    the   guard   is    rather 
ovaj  in  lateral  outline.  The  suckers 
are  round,  the  bulb  of  the  sucker 
being  215  to  265  (x  in  diameter. 
The  neck  is  distinct  and  rather 
fong,  the  maximum  length  being 
about  1.2  mm.  from  the  posterior 
margin  of  the  suckers  to  the  first 
distinct  segmentation.  The  strobila 
may  attain  a  length  of  over  24  cm. 
Mature  segments  (fig.  15)  are  ap- 
proximately square  in  outline  and 
are  about  2  mm.  long  by  2  to  2.5 
mm.  wide.     Gravid  segments  (fig. 
16)  are  5.5  to  10.5  mm.  long  and  2 
to  4  mm.  wide.    The  genital  canals 
pass    out    to   the  genital  pore  be- 
tween the  dorsal  and  ventral  longi-  , , 

udixial  excretory  vessels  and  either  '"*'"• 

orsal  or  ventral  of  the  main  nerve    ^^-  "'"T^t!?:?^  BALAin««i.    oeavu>  .kh 

MXNT.   AnxB  Hall,  1910. 

'unk.       Tne   transverse  excretory 

na.1  is  very  large  and  tends  to  lie  between  two  adjacent  segments 

r  than  along  the  posterior  border  of  the  segments.    The  pri- 

32055 — ^20— Proc.N.M.Vol.( 
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mordia  of  the  genital  organs  appear  a  ^ort  distance  back  of  the 
head ;  the  testes,  genital  canals,  shell-gland,  and  the  main  trunk  of 
the  uterus  are  clearly  defined  before  the  ovaries  and  yolk-gland  can 
be  detected.  The  genital  pores  are  irregularly  alternate  and  are  es- 
pecially prominent  in  /segments  full  of  developing  eggs,  where  they 
may  have  an  antero-posterior  diameter  of  480  m  or  about  one-third 
the  segment  length.  Calcareous  corpuscles  abundant,  of  variable  size 
and  shape,  and  with  a  maximum  diameter  of  20  yi. 

Male  genitalia. — ^The  testes  are  commonly  oval,  with  long  axis 
paraUeling  that  of  the  strobila  (fig.  15),  and  are  principally  confined 
to  two  bands  along  the  median  side  of  the  longitudinal  excretory 
canala  A  narrow  band  of  testes  crosses  the  extreme  anterior  margin 
of  the  segment,  connecting  the  two  lateral  fields  and  leaving  a  large 
space  clear  of  testes,  frequently  approximately  square  in  outline,  be- 
tween this  band,  the  lateral  testicular  fields,  and  the  ovaries.  The 
lateral  testicular  fields  extend  to  the  lateral  margin  of  the  ovaries, 
frequently  encroaching  on  the  field  of  the  vas  deferens  and  vagina, 
and  are  prolonged  posterior  of  the  ovaries  to  the  yolk-gland.  The 
vas  deferens  arises  near  the  plane  of  the  median  stem  of  the  uterus, 
either  on  the  pore  side  or  the  ai)oral  side.  At  the  plane  of  the  ventral 
excretory  canal,  or  just  lateral  of  this,  the  vas  deferens  opens  into 
a  tubular  cirrus  pouch  800  to  870  yi  long,  with  an  average  length  of 
856  I&.  The  diameter  of  the  cirrus  pouch  varies  considerably,  the 
maximum  diameter  being  about  110 1& .  There  is  no  vesicula  seminalis 
present.  The  length  of  the  cirrus  varies  from  418  to  518  yi,  with 
a  maximum  diameter  of  about  88  |&  and  a  lumen  diameter  of 
about  8  yu 

Female  genitalia. — ^The  ovaries  are  elliptical  to  crescentic  in  out- 
line with  their  longitudinal  axes  paralleling  that  of  the  strobila,  and 
inclose  an  oval  to  oblong  interovarian  fields.  The  vitellarium  is 
elongated  in  the  transverse  axis  of  the  strobila  and  extends  a  slight 
distance  between  the  ovaries  but  not  lateral  of  them.  The  shell-gland 
is  very  dose  to  the  vitellarium.  The  vagina  swings  in  a  wide  curve 
from  the  genital  pore  around  the  nearest  ovary  and  opens  into  a  small 
receptaculiun  seminis  in  the  neighborhood  of  the  shell-gland.  The 
uterus  originates  as  a  median  stem,  and  develops  branches  of  un- 
usual form.  These  branches  are  club-shaped  and  so  closely  approx- 
imated and  at  times  so  united  that  the  ultimate  result  resembles  a 
lobed  sac  (fig.  16).  In  many  cases  one  uterine  lobe  extends  over  the 
longitudinal  excretory  canals  in  the  vicinity  of  the  genital  pore. 
The  eggs  are  ovoid  in  shape,  are  29  to  87  yi  by  27  to  88  yi  in  diameter, 
the  average  being  85  to  81  /uu    The  shell  is  about  4  yi  thick. 

Hosts. — ^Primary:  Cants  famSiaris^  Lyna  ruffw  numictdatus 
(Lynx  rufus  maeulatus) .    Secondary :  Unknown. 
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Location. — ^InteBtine  of  primary  host. 

Localities. — ^Nevada   (Fallon) ;  Southern  New  Mexico. 

Life  Metory. — ^Unknown. 

The  uterine  structure  is  of  the  type  found  in  such  tapeworms  as 
T.  taeniaeformia  and  indicates  that  the  lynx  is  probably  the  normal 
host,  as  the  dog  is  certainly  an 
accidental  or  occasional  host.  On 
the  other  hand,  the  narrow  neck 
in  T.  balantceps  is  quite  diflPerent 
from  the  thick  neck  or  the  absence 
of  a  neck  in  many  tapeworms 
parasitic  in  the  Felidae. 


Fm.  17.— Taenia  b&auni. 

ArniBIOB  SXTBBMITT. 

X  90.   Arke  Sxm,  1897. 


TAENIA  BRAUNI  8«ttl,  18f7b. 

Specific  diagnosis.  —  Taenia : 
The  head  (fig.  17)  is  slightly 
flattened  in  the  dorso  -  ventral 
plane  and  attains  a  maximum 
diameter  of  a  little  over  1  mm. 
The  rostellum  is  not  strongly  de- 
veloped and  bears  a  double  crown 


Fio.  18.— Tabnia 

BBAUNI.    LABQB 
HOOKS.       X  100. 

Areb    Sbtti, 
1897. 


V( 


Fio.  19.— Taenu 
BBAuia.  Small 
HOOKS.  X  100. 
AVTBB      SETTI,. 

1807. 


of  80  hooks.  The  large  hooks  (fig.  18)  are  usually  180  to  140  \l 
long,  occaaionally  only  96  to  100  i&  long.  The  blade  is  of  slight 
curvature;  the  handle  is  straight,  of  slightly  wavy  outline,  and  dis- 
tinctly marked  off  dorsally  at  its  union  with  the  blade;  the  guard  is 
conical  in  lateral  view  and  tends  to  be  bifid  to  a  slight  extent.  The 
small  hooks  (fig.  19)  are  usually  85  to  90  (x  long,  occasionally  only  70 
to  76  pt  long.  The  blade  is  of  moderate  curvature;  the 
handle  i^  short  and  curved,  the  convexity 
of  the  curve  being  on  the  ventral  side ;  and 
the  guard  is  shaped  like  that  of  the  large 
hook.  The  suckers  are  round  and  are  com- 
paratively small,  with  a  maximum  diam- 
eter of  300 IX.  The  neck  is  of  about  the  same 
diameter  as  the  head  and  is  short,  seg- 
mentation being  clearly  marked  2  mm. 
from  the  anterior  extremity  of  the  body. 
The  strobila  attains  a  maximum  length  of 
16  to  18  cm.  and  a  maximum  width  of  6 
mm.  The  anterior  segments  are  100  (x  long 
and  1.3  mm.  wide.  In  the  middle  of  the 
strobila  (fig.  20)  the  segments  are  still 
transversely  elongated,  being  1.6  mm.  long  and  6  mm.  wide.  The 
terminal  gravid  segments  (fig.  21)  are  6  to  6  mm.  long  and  3.6  mm. 
wide.    The  segments  are  rectangular  and  do  not  present  a  serrate 
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BRAVNI.      lllE- 

DIAN   roBnoN 

or      8TB0BILA. 
AOfUAL      BOX. 

AiTBB    Bam, 
1897. 


Fio.  21.— Taenu 

BBAUNI.  POS- 
TEBIOBFOBHON 
or  8TB0BILA. 

Actual  am. 
AfTEB  Sbri, 
1897. 
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edge  on  the  margin  of  the  strobila.    The  segments  are  dense  owing' 
to  their  thickness  and  the  abundance  of  calcareous  corpuscleis.    The 
genital  papillae  are  in  the  middle  of  the  segments  and  are  prominent. 
The  longitudinal  excretory  vessels  are  sinuous  and  are  500  to  700  |& 
from  the  margin  of  the  strobila  on  each  side. 

.  Male  genitdUa. — ^The  cirrus  pouch  is  short  (fig.  22),  extending 
about  half  the  distance  from  the  lateral  margin  of  the  segment  to 
the  longitudinal  canals  and  so  perhaps  (?)  250  to  350  (i  long.  It 
opens  anterior  of  the  vagina. 

Female  genitalia. — The  vagina  extends  in  a  straight  line  from  the 
genital  pore  toward  the  median  line.  The  lateral  branches  of  the 
uterus  are  small,  numerous,  and  perpendicular  to  the  median  stem. 
They  do  not  extend  across  the  longitudinal  ex- 
cretory canals.  The  eggs  are  round  and  35  to  38  |i 
in  diameter. 

Ho8L — ^Primary:  Cams  famMiaris.     Secondary: 
Unknown. 
Location, — ^In  intestine  of  primary  host. 
Locality. — ^Eritrea. 
Life  history. — ^Unknown. 
^OT "RioioNOf  «nn^       •S®**'^  States  that  this  species  does  not  present  a 
TALPOEE.  DuoRiii-   true  rostellum,  but  does  bear  the  customary  double 
i^c.  Arm.  snn.   ^^^^j^  ^f  hooks.    The  rostellum  is  the  distinct  mus- 
cular bulb  which  provides  the  musculature  for  the 
movement  of  the  hooks  and  of  the  apical  sucker  when  this  is  present. 
Inasmuch  as  the  efficiency  of  the  hooks  depends  on  their  musculature, 
it  seems  inconceivable  that  a  tapeworm  should  have  a  well-developed 
and  functional  crown  of  hooks  and  not  have  a  rostellum.    I  have 
therefore  modified  Setti's  statement,  which  seems  to  be  based  on  a 
misunderstanding  or  misstatement  of  some  sort,  substituting  the 
statement  that  the  rostellum  is  not  strongly  developed.    Other  fea- 
tures of  the  description  have  been  taken  from  Setti's  illustrations,  in- 
cluding the  shape  of  the  hooks  and  the  apparent  length  of  the 
cirrus  pouch. 

It  is  likely  that  this  tapeworm,  like  Taenia  halaniceps^  is  only  acci- 
dentally parasitic  in  the  dog,  and  that  its  usual  host  is  some  wild 
carnivore.  Dogs  are  such  common  subjects  of  investigation  for  para- 
sites the  world  over  that  while  it  is  possible  to  overlook  a  dog  tape- 
worm, as  happened  in  the  case  of  Taenia  ovis^  it  is  nevertheless  un- 
likely that  T.  brauni  is  a  customary  parasite  that  has  been  overlooked. 
Bailliet  and  Henry  (1916)  state  that  the  hooks  in  this  tapeworm 
resemble  those  of  the  genus  Sfvlticeps.  This  is  true,  but  the  structure 
of  the  vagina  differs  from  that  which  I  have  found  in  known  species 
of  the  genus  MuUicepa^  in  that  it  does  not  present  a  reflexed  loop 
near  the  longitudinal  canals. 
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bbacht80ma. 
Laxob  hook. 
X  200.  Areb 
8BTn,1809. 


FlO.  38.— Tabnu 

BBACBT80MA. 
AMTBBIOB  EX- 
TBBMXTT.  X20. 

Am&  8sm, 
1899. 


TAENIA  BRACHTSOMA  8«ttit  18990.  ( 

Specific  diagnosis.— Taenia:  Head  (fig.  28)  about  700  yi  in  diamete« 
and  more  or  less  elongate  piriform  in  shape.  Bostellum  prominent 
and  bearing  a  double  crown  of  30  to  82 
hooks.  The  large  hooks  (fig.  24)  are  135 
to  146  |i  long.  The  blade  has  a  rather 
slight  curvature;  the  handle  is  slightly 
curved,  at  times  irregularly  so,  with  the 
convexity  of  the  curve  on  the  dorsal  sur- 
face and  meeting  the  similar  curve  of  the 
blade  in  a  distinct  obtuse  angle  opposite 
the  middle  of  the  guard;  the  guard  is 
thick,  and  in  lateral  view  the  sides  of 
the  guard  are  approximately  parallel,  the 
distal  extremity  being  bluntly  roimded. 
The  small  hooks  (fig.  25)  are  95  to  105  \k 
long.  The  blade  makes  a  very  sharp  curve 
toward  the  axis  of  the  handle  and  cruard 
and  then  straightens  out,  its  distal  portion 
being  roughly  parallel  to  the  axis  of  the 
handle  and  guard;  the  handle  is  very  short  and  blunt, 
with  a  slight  tendency  to  curve  dorsally  at  the  tip ;  the 
guard  is  rather  broad,  furrowed  to  show  a  trace  of  bifid- 
ity,  and  tends  to  be  twisted  so  that  the  lateral  axis  lies 
in  the  plane  of  the  blade  and  handle.  The  suckers  are 
round  and  have  a  maximum  diameter  of  250  to  270  \k 
with  a  circular  or  elliptical  aperture  of 
about  150  |i.  The  neck  is  distinct,  nar- 
rower than  the  head,  with  an  average 
measurement  of  300  to  400  |i  and  not  ex- 
ceeding 1  mm.  long  to  the  first  distinct 
segmentation.  The  strobik  (fig.  26)  at- 
Fio.  25.-TAWIU  i^ijjg  a  maximum  length  of  10  cm.  and  a 
Small  hooks,  maximum  width  of  8  mm.  The  first  seg- 
B  ^'  mT^  mente  are  40  to  70  ia  long  and  350  to  450  a 
wide ;  5  mm.  back  of  the  head  they  are  200 
to  280  |&  long  and  600  to  900  (&  wide;  1  cm.  back  of  the 
head  they  are  240  to  260  (i  long  and  800  i&  to  1  mm. 
wide;  in  the  middle  of  the  strobila  they  are  750  \k  to 
1.25  mm.  long  and  2.8  to  2.8  mm.  wide;  2  cm.  from  the 
posterior  extremity  they  are  1.25  to  1.7  mm.  long  and 
2.5  to  8  mm.  wide;  the  terminal  segments  are  2.5  to  3 
mm.  long  and  2.8  to  2.5  mm.  wide.  There  are  140  to 
180  segments.  The  first  segments  are  trapezoidal  with  projecting 
posterior  angles  forming  a  serrate  strobila  margin.    The  segments 


FIO.28.— TlBMU 
BBACHT80M1. 

Emubx  nuQ- 
BiLA.  Actual 
SUB.  Aim 
Sim,  1899. 
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in  the  middle  of  the  strobila  are  rectangular,  almost  as  long  as  wide, 
and  with  the  posterior  angles  less  prominent  and  the  strobila  margin 
smoother  than  anteriorly.  The  posterior  segments  are  almost  quad- 
rate, the  last  two  or  three  longer  than  wide.  Occasionally  the  middle 
segments  are  campanulate  and  a  little  longer  than  wide.  Calcareous 
corpuscles  are  especially  abundant  in  the  anterior  portion  of  the 
strobila.  The  small  genital  papilla  is  near  the  middle  of  segment. 
It  is  most  distinct  in  segments  in  the  middle  of  the  strobila.  The 
longitudinal  excretory  canals  are  about  600  pi  from 
the  lateral  margin  of  the  segments. 

Male  genitalia. — ^The  aperture  of  the  cirrus  pouch 
is  at  the  base  of  a  genital  sinus  100  to  170  pi  long. 
The  median  extremity  of  the  cirrus  pouch  is  about 
at  the  plane  of  the  longitudinal  excretory  vessels. 

Female  genitalia. — ^The  uterus  (fig.  27)  occupies 
the  median  portion  of  the  segments  included  be- 
tween the  longitudinal  excretory  canals.    The  me- 
Fio.  37.— Taenia  BBA-    dian  Stem  has  10  to  12  lateral  branches  on  each  side, 
BBOM^KT^^^     approximately  perpendicular  to  the  median  stem, 
LAsoED.    aftkb     and  terminating  distally  in  a  variable  number  of 
siTTi,  1S99.  smaller  branches  of  various  sizes,  shapes,  and  posi- 

tions.   Developed  embryophores  are  only  found  in  the  last  four  or 
five  segments.   The  eggs  are  spherical  and  82  pi  in  diameter. 
Host. — Primary :  Canis  famUiaris.    Secondary :  Unknown. 
Location. — ^In  intestine  of  primary  host. 
Locality. — ^Italy  (Turin). 
Life  history. — ^Unknown. 

In  a  general  way  the  circumstances  indicate  that  this  tapeworm, 
like  Taenia  brauni^  is  also  an  accidental  parasite  of  the  dog. 

Setti's  statement  that  the  guard  of  the  small  hook  is  twisted  so  that 
the  lateral  axis  tends  to  lie  in  the  plane  of  the  blade  and  handle,  has 
been  noted  by  Ransom  (1918)  with  the  following  comment:  ^^  Setti 
does  not  make  it  clear  whether  this  twisted  condition  is  invariably 
present.  The  small  hooks  of  Taenia  hydatigena  commonly  present  a 
similar  appearance  after  subjection  to  the  pressure  of  a  cover  glass." 
This  point  is  well  taken.  Tapeworm  hooks  are  flexible  structures, 
capable  of  considerable  distortion  under  pressure  or  torsion,  up  to 
the  limit  of  flexibility,  at  which  point,  of  course,  breaking  occurs. 

TAENIA  PISIFORMIS  (Bloch.  1789a)  Gmelln,  1790a. 

Synonyms. — Vermis  vesicularis  pisiformis  Bloch,  1780a;  HydaU-. 
gena  pisiformis  (Bloch,  1780a)  Groeze,  1782a;  Hydatigena  utricvr 
lenta  Goeze,  1782a;  Hydatigena  cordata  Batsch,  1786a;  Hydatigena 
utricularis   Batsch,    1786a;    Vesicaria   pisiformis    (Bloch,    1780a) 
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Schrank,  1788a;  Taenia  aerrata  cards  domestici  et  vulpis  Budolphi, 
1798a;  Cystic&rcus  piaiformia  (Bloch,  1780a)  Zeder,  1808a;  ''I'aefUa 
serrata  Goeze"  of  most  authors;  Taenia  novella  Neumann,  1896/. 
(For  additional  synonymy  see  Stiles  and  Stevenson,  1906a.) 

Specific  diagnosie. — Taenia:  Head  (fig.  28)  1.8  mm.  in  diameter. 
Sostellum  large  and  powerful,  515  to  640  pi  in  diameter,  and  armed 


Fio.  20.~Taxnia     PistroBiOB. 
Fio.  28.^Taxnul  PiscroBMis.   Head,  yixwbd  fbom  ths  fbont.  Labok  Aim  small  bookb.^ 

with  a  double  crown  of  34  to  48  strong  hooks.  The  large  hooks  (fig. 
29)  are  225  to  294  pi  long.  They  have  a  strongly  curved  blade;  the 
handle  is  very  long  and,  observed  from  the  side,  usually  has  straight 
sides,  gradually  diverging  distally  to  a  blunt  rounded  termination,  a 
truly  club-shaped  handle,  which  passes 
dorsally  rather  directly  into  the  blade  save 
for  a  short  elevation  dorsally,  which  is 
usually  present  at  the  union  of  the  blade 
and  handle;  the  guard  is  rather  long, 
thickest  in  its  median  portion,  thinning: 
slightly  at  its  union  with  the  blade  and 
handle,  and  terminating  distally  in  a 
bluntly  rounded  cone.     The  handle  and  '    jTioTnrn    ' 

fifuard  form  a  verv  obtuse  an&fle.  The  «.  «^  « 
small  hooks  (fig.  29)  are  132  to  177  pi  long,  akd  small  .hooks  as  sun  or  ▲ 
They  have  a  strongly  curved  blade;  the  '^"^al  yaw  of  th.  h«ad. 
handle,  viewed  from  the  side,  is  thick  and  rather  short,  its  sides  dis- 
tinctly or  slightly  curved  and  approximately  parallel,  the  convexity 
of  the  curve  being  ventral,  and  terminating  as  a  rule,  in  a  bluntly 
rounded  end  distally;  the  guard  is  usually  distinctly  and  often 
strongly  bifid  (fig.  80),  the  depth  of  the  cleft  varying,  rather  oval  in 
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outline  when  viewed  from  the  side,  and  with  a  proximal  protuberance 
toward  the  side  of  the  blade.  The  lines  of  the  handle  and  guard  do 
not  meet  but  are  separated  by  a  rather  long  interval,  slightly  to 
strongly  convex  in  outline  when  viewed  from  the  side.  Tlie  distances 
from  the  distal  extremity  of  the  guard  to  the  distal  extremities  of  the 
blade  and  handle  are  very  nearly  equal.  Viewed  from  the  front  the  head 
(fig.  28)  is  approximately  square  with  the  suckers  located  at  the  comers 
and  separated  by  relatively  wide  intervals  from  one  another.  The 
suckers  are  round  to  elliptical  with  a  maximum  diameter  of  810  to 
880  (i.  The  neck  is  but  slightly  narrower  than  the  head  and  is  680  |ft 
to  1.7  mm.  long  from  the  posterior  margin  of  the  suckers  to  the  first 
distinct  segmentation.  Hie  strobila  attains  a  length  of  60  cm.  to  2 
meters,  average  specimens  being  00  to  100  cm.  long  and  consisting  of 
about  400  segments.  Hie  maximum  width  is  about  4.8  mm.  The  first 
segments  are  very  short  and  much  wider  than  long.  There  are  some- 
thing less  than  175  of  these  preceding  the  mature  segments.  The 
segments  become  mature  and  quadratic  in  shape  about  the  hundred 
and  seventy-fifth.  There  are  about  25  of  these  mature  quadratic  seg- 
ments. They  are  about  4.9  mm.  long  and  4.2  mm.  wide  at  the  anterior 
margin,  4.7  mm.  wide  at  the  posterior  margin,  and  4.8  mm.  wide  at 
the  genital  pore.  Complete  maturity  is  attained  in  about  the  two- 
hundredth  segment,  25  cm.  behind  the  head,  and  posterior  of  this  the 
segments  transform  into  gravid  segments.  There  are  80  to  40  gravid 
terminal  segments,  making  up  almost  half  of  the  entire  strobila,  these 
segments  attaining  a  length  of  1  cm.  and  a  width  of  4  mm.  The  pos- 
terior angles  of  all  segments  are  prominent,  giving  a  characteristic 
serrate  appearance  to  the  strobila*  The  calcareous  corpuscles  are 
variable  in  shape  and  have  a  maximum  diameter  of  18  (i.  The  longi- 
tudinal excretory  canals  are  about  640  /a  from  the  lateral  margin  of 
the  segment  and  770  pi  from  the  genital  pore.  The  transverse  excre- 
tory canal  has  the  customary  position  in  the  posterior  portion  of  the 
segment  and  connects  with  the  ventral  canal.  The  genital  pores  are 
irregularly  alternate,  commonly  two  in  succession  on  one  side  and 
rarely  as  many  as  four  to  six  in  succession.  The  genital  papilla  is 
only  moderately  prominent  and  is  located  near  the  middle  of  the 
segment  except  in  gravid  segments  where  it  frequently  is  distinctly 
posterior  of  the  middle.  The  genital  primordia  are  visible  in  toto 
mounts  in  the  fifth  to  the  twelfth  segments  back  of  the  head. 

Male  gemtdKa.— The  testes  (fig.  31)  are  round  or  slightly  elon- 
gated in  outline  and  are  132  by  96  pi  in  diameter.  There  are  about 
400  to  600  in  a  segment,  and  they  occupy  nearly  all  the  field  included 
between  the  longitudinal  excretory  canals  not  actually  occupied  by 
other  genital  structures.  In  the  posterior  portion  of  the  segment 
they  fill  the  lateral  fields  clear  up  to  the  median  stem  of  the  uterus, 
leaving  only  little  more  than  the  width  of  the  uterus  free  of  testes 
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in  the  median  field,  except  in  the  region  near  the  ovary  where  the 
clear  field  is  a  little  wider.    On  the  pore  side  of  the  segment  they 
extend  back  to  the  vas  deferens,  the  space  between  the  vas  and  the 
vagina  being  free  of  testes,  and  then  extend  from  the  vagina  on  this 
side,  and  from  the  anterior  margin  of  the  segment  on  the  aporal  side, 
back  to  the  posterior  margin  of  the  segment.    They  press  between 
the  loose  lobes  of  the  ovary  and  posterior  and  dorsal  of  the  vitel- 
larium.    Aside  from  the  space  occupied  by  the  median  stem  of  the 
uterus  and  the  field  of  the  vas  deferens  and  vagina,  the  only  space 
free  of  testes  is  that  between  the  ovaries.    The  testes  are  arranged 
in  two  strata,  a  dorsal  and  a  ventral,  some  overlying  others  in  frontal 
views.    The  vasa  effer- 
entia  open  into  a  dis- 
tinct   vesicula     semi- 
nalis,  210  by  850  pi  in 
diameter,    located    on 
the  pore  side  of  the 
median    stem    of    the 
uterus.     From  the 
vesicula  seminalis  the 
vas    deferens    extends 
posteriorly  parallel  to 
the    median    stem    of 
the  uterus  for  a  short 
distance    and    then 
curves    toward    the 
pore  side  of  the  seg- 
ment.   The    vas    def- 
erens   is    very    large, 
much    looped    and 
irregular,    with    the 

thick  loops  lying  very  "^^^ ''•~''^™^  "^.%,^»"^*™^  eklaw«>. 
close  to  one  another. 

The  cirrus  pouch  extends  in  from  the  margin  of  the  segment  to  the 
plane  of  the  ventral  excretory  canal,  or  very  commonly  to  a  point  as 
much  as  107  pi  median  of  this  plane,  and  is  surrounded  by  a  dis- 
tinctive layer  of  cuboid  cells.  It  is  cylindrical  or,  rather,  compressed 
elliptical  in  outline,  with  its  maximum  diameter  in  the  middle. 
Maximum  diameter,  180  to  140  pi;  length,  460  to  8QP  |ji. 

Female  genitalia. — ^The  ovaries  (fig.  81)  are  somewhat  reniform, 
the  concavities  of  the  two  inclosing  an  oval  interovarian  field,  and 
are  of  rather  loose  structure.  They  are  very  nearly  equal  in  size.  The 
vitellarium  is  very  large,  extending  laterally  past  the  ovaries,  and 
forward  to  the  posterior  border  of  the  ovaries  and  a  short  distance 
into  the  interovarian  field.    The  shell  gland  is  large  and  in  frontal 
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view  of  its  posterior  portion  appears  to  be  embedded  in  or  overlaid 
by  the  portion  of  the  vitellarium  which  projects  into  the  interovarian 
&dd.    The  vagina  extends  in  from  the  genital  pore  almost  straight 
or  somewhat  inclined  anteriorly  and  curves  aroimd  the  nearest  ovary, 
forming  the  receptaculmn  seminis  in  the  interovarian  field.     In 
gravid  segments  (fig.  32)  the  uterine  stem  is  very  long  and  bears  on 
each  side  8  to  14  lateral  branches,  which  in  turn  send  out  secondary 
branches,  these  branches  usually  distinct  or  with  only  a  slight  ten- 
dency  toward   terminal   fusion. 
The  eggs  are  elliptical,  87  by  82  |i 
in  diameter. 

Hosts. — Primary :  Cants  fa- 
miliarisj  C.  latrans^  C.  nebracen- 
sis  J  Felis  catus  (F.  damestioa)^ 
F.  tigris^  Urocyon  cinereo- 
argentatus^  fox.  Secondary: 
Oryctolagus  cimicuhts  {Lepus 
cuniculus  ferusy  L.  c.  domestic 
cos),  L.  europaeus  (Z.  timidus)j 
Z.  timidus  (Z.  variabilis),  Syl- 
vHagits  brasiliensis  (Z.  braaH- 
iensis)^  S.  fiaridanus  maUurtii 
(Z.  sylvaticus),  Z.  calif omictu 
wallawalla^  S.  fioridanuH 
meamsii  (Z.  meamsi)^  S.  palus- 
tris  (Z.  pal%Lstris)y  Z.  ameri- 
canvsy  S.  audubom  baileyi^  S. 
nuttaUi  pinetis,  Mus  musculuSy 
mountain  beaver. 

Location, — In  intestine  of  pri 
mary  host.    In  liver,  mesenteries, 
and  free  or  attached  in  abdomi- 
nal cavity  of  secondary  host. 

Locality. — More  or  less  cosmo- 
politan. 

no.32.-TAENiAFmFOEMis.  oeavid  5.0MWT.         ^*/«  M^tovy .—Ef^f^  produced 

by  the  strobilate  tapeworm  pass 
out  and  are  ingested  in  contaminated  food  or  water  by  the  primary 
host.  The  embryo  is  released  in  the  digestive  tract  and  bores  its  way 
into  the  liver,  where  it  begins  development  as  a  bladderworm,  com- 
monly called  Cysticercus  pisiformis.  Usually  it  develops  to  a  cer- 
tain point  and  then  slips  out  of  the  liver  and  falls  into  the  abdom- 
inal cavity,  where  it  remains  free  for  a  time,  ultimately  becoming 
attached  by  an  adventitious  cyst  to  the  mesenteries  as  a  rule. 

Of  the  above  host  records  the  following  are  new :  Lepus  calif omi- 
cus  waUawaUoy  SyJmlagus  floridanw  meamsii,  8.  (xuduboni  haUeyi^ 
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and  mountain  beaver.  The  records  frcHn  Lepw  sylvatieua  by  Stilee 
and  Hassall  (1894^2)  are  covered  in  the  above  list  by  S.  f.  maUurw. 
Other  American  records  are  given  by  Welch  (1890a),  Curtice 
(18925'),  Garrison  (1911),  Sommer  (1896),  Stiles  and  Hassall 
(1898a),  Young  (1908a),  Ward  (1896a  and  18976),  Leidy  (1866  and 
1891a),  and  Hall  (1913). 

Taenia  novella  Neumann,  1896/,  has  been  regarded  here  as  a  syno- 
nym of  Taenia  pisifamUs.  It  has  already  been  noted  in  the  discus- 
sion of  Taenia  latirolUs  that  Liihe  (1910)  has  regarded  T.  noveUa 
as  a  synonym  of  T.  laticoUia  and  the  reasons  given  for  disagreeing 
with  this  view.  Neumann's  specimens  had  a  globular  piriform  head, 
1.12  to  1.22  mm.  in  diameter,  wifli  four  prominent  suckers  of  di^tly 
oval  contour,  400  by  840  ^  in  diameter,  and  wiUi  a  slightly  prominent 
rostellum  with  a  central  depression  and  bearing  40  to  42  hooks. 
The  large  hooks  (fig.  88)  are  260  to  260  (i  long  with  a  thin  handle 
of  undulant  contour  and  a  little  lonsrer  than  the 
blade.  The  small  hooks  are  150  to  185  pi  lone  with  a 
quite  long  handle  and  a  broad  cordif  orm  guard.  The 
neck  is  about  3  mm.  long.  Substantially  all  of  the 
above  is  in  agreement  with  the  description  of  Taenia 
pisiforrrds^  and  the  parts  that  are  not  in  exact  agree- 
ment are  well  within  the  limit  of  variation  already 
known.  The  large  hooks  of  T.  novella  are  described  pio.88.-taiiiia 
as  having  a  thin  handle  of  undulant  contour.  An  notblul.  Luua 
examination  of  the  figure  given  by  Neumann  shows  x^o^^^fTib 
a  handle  which  I  would  describe  as  thick*  showing  juxuuamm,  ins. 
merely  the  inadequacy  of  such  relative  terms.  The  ^*Tt*OTowa* 
figure  is  very  distinctly  that  of  the  large  hook  of 
T.  pisiformia.  The  undulation  in  outline  is  very  slight,  much  less 
than  that  found  by  Stevenson  (1904)  in  his  study  of  the  variation 
of  the  hooks  of  T.  pidformis.  Practically  the  same  comments  i^ 
ply  to  Netunann's  statement  that  Taenia  noveUa  has  a  long  handle. 
His  figures  show  that  it  is  relatively  longer  and  narrows  than  the 
usual  handle  in  T.  pisifomUsj  but  it  is  well  within  the  limits  of 
variation  shown  for  these  hooks  by  Stevenson.  His  statement  that 
the  neck  is  3  mm.  long,  is  probably  based  on  unmounted  material, 
while  the  measurements  I  have  given  are  based  on  stained  mounts, 
and  hence  are  due  to  the  difference  between  a  gross  measurement  and 
a  microscopic  measurement. 

Neumann  had  28  specimens  of  T.  noveUa^  the  largest  specimen 
being  38  mm.  long.  This  fact  not  <mly  would  influence  the  measure- 
ment of  the  neck,  in  all  probability,  but  it  suggerts  that  the  worms 
might  have  been  in  a  host  animal  in  whidi  they  had  not  come  to 
maturity  and  in  which  they  possibly  never  oould  mature.  Taenia 
piiiformia  is  certainly  not  a  normal  parasite  of  the  cat,  but  it  might 
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be  an  occasional  parasite,  developing  to  a  certain  stage  at  least 
Dramard  and  Benoit-Bazille  (1905)  have  recorded  T.  pisiformis 
from  Felis  tigris.  [Since  the  above  was  written,  Ackert  and  Grant 
(1917)  have  developed  immature  T.  pisiformis^  up  to  22  mm.  long, 
in  kittens,  by  feeding  Cyst,  pisiformis.'] 

Some  of  the  maximum  measurements  given  in  the  specific  diag- 
nosis of  this  species  are  cited  from  Deffke  (1891a),  and  in  the  writer's 
experience  are  much  in  excess  of  the  usual  maximum  measuremmts. 
Stevenson  (1901)  has  noted  that  some  of  Deffke's  measurements  are 
not  substantiated  by  his  illustrations.  This  is  especially  true  of  the 
measurements  of  the  cirrus  pouch. 

In  counting  the  testes  in  toto  mounts,  a  count  of  800  is  apt  to  be  ob- 
tained rather  than  400  to  500,  but  this  is  probably  due  to  the  fact 
that  the  testes  are  in  two  strata  and  that  some  overUe  others. 

It  is  commonly  stated  that  this  species  has  8  to  10  lateral  branches 
on  each  side  of  tiie  main  uterine  stem.  In  this  case,  as  in  the  case  of 
other  species  of  tapeworms  examined  by  the  present  writer,  the  num- 
ber of  lateral  branches  of  the  uterus  may  be  larger.  Stained  and 
mounted  specimens  may  show  as  many  as  14  branches,  exclusive  of 
the  terminal  anterior  and  posterior  digitations  of  the  main  uterine 
stem. 

TAENIA  HTDATIGBNA  PaUtt,  ITff. 

Synonyms. — Lumbrious  hydropicus  Tyson,  1691a,  pre-Linnaean; 
Hydra  hydatvla  Linnaeus,  1767a;  Vermis  vesioularis  eremita  Blooh, 
1780a;  Hydaiigena  orbicularis  Goeze,  1782a;  Taenia  marginata 
Batsch,  1786a;  Cysticercus  tenuicoUis  Budolphi,  1810a.  (For  addi- 
tional synonyms,  see  Stiles  and  Stevenson,  1905a.) 

Specific  diagnosis. — Taenia:  Head  variable  in  shape,  reniform, 
spherical,  cylindrical  or  truncated  pyramidal  with  the  square  to  ob- 
long base  of  the  pyramid  constituting  the  rostellar  face  of  the  head, 
and  with  a  head  diameter  of  about  1  mm.  Bostellum  with  a  double 
crown  of  26  to  44  hooks.  The  large  hooks  (fig.  84)  are  170  to  220  {& 
long.  They  have  a  blade  of  moderate  curvature;  the  handle,  viewed 
from  the  side,  has  a  rather  sinuous  contour,  with  its  dorsal  and  ven- 
tral margins  approximately  parallel,  and  meets  the  blade  dorsally  in 
an  obtuse  angle;  the  guard  is  actually  and  relatively  long,  about  40  (i, 
and  rather  narrow,  somewhat  cylindrical  proximally  and  terminat- 
ing conically  distally,  the  cylindrical  portion  sometimes  slightly 
larger  at  its  union  with  the  conical  portion,  and  the  guard  forming 
almost  a  right  angle  with  the  ventral  outline  of  the  handle.  The 
small  hooks  are  110  to  160  pi  long.  They  have  a  strongly  curved 
blade;  the  handle,  viewed  from  the  side,  is  long,  narrow,  and 
curved,  the  convexity  being  on  the  ventral  surface;  the  guard  is  long, 
narrow  and  cylindrical,  viewed  from  the  side,  and  is  much  expanded 
and  cordif  orm  to  Y-shaped  when  viewed  along  the  longitudinal  axis 
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of  the  blade.  The  suckers  are  situated  at  the  angles  of  the  head. 
They  are  relatively  large,  about  310  |jl  in  the  longest  diameter,  and 
are  set  rather  close  to  one  another.  The  neck  is  distinct  or  indistinct, 
according  to  the  state  of  contraction,  and  is  approximately  500  (& 
long  from  the  posterior  margin  of  the  suckers  to  the  first  distinct  evi- 
dence of  segmentation.  The  strobila  is  from  75  cm.  to  5  meters  long, 
the  average  strobila  being  2  meters  long  and  consisting  of  650  to  700 
very  thick  segments.  In  such  a  strobila  the  short  wide  segments  at 
the  anterior  portion  of  the  strobila  gradually  become  larger,  but  the 
mature  segments  are  also  wider  than  long.    Mature  segments  begin 

about  50  cm.  behind  the  head  about 
the  two  hundred  and  seventy-fifth  to 
the  three  himdredth  seionent.  These 
segments  are  about  half  as  long  as 
wide,  being  8.78  mm.  long  and  7.5 
mm.  wide.  These  are  followed  bv 
about  50  quadratic  segments  in  which 
the  uterus  branches  are  forming 
and  the  genital  glands  undergoing 
atrophy.  Gravid  segments  begin 
about  the  five  hundred  and  eightieth 
to  the  six  hundred  and  tenth  sesr- 
ment,  and  are  longer  than  wide,  be- 
ing 10  to  15  mm.  long  and  4  to  5  mm. 
wide.  The  lateral  margins  of  the 
strobila  are  smooth  and  without  ser- 
ration, but  the  posterior  margin  of 
each  segment  is  continued  posteriorly 
over  the  anterior  portion  of  the  suc- 
ceeding segment,  forming  an  envel- 
oping cuff.  In  the  gravid  segments 
there  is  a  tendency,  characteristic  of 
the  species,  to  show  a  median  longi- 
tudinal furrow  on  the  dorsal  and 
ventral  surfaces,  the  furrow  terminating  posteriorly  in  a  notch.  The 
genital  papillae  are  near  the  middle  of  the  lateral  margins  of  the 
segments  and  are  not  at  all  prominent.  The  calcareous  corpuscles 
are  usually  oval,  with  a  maximum  diameter  of  20  ji.  The  longitudi- 
nal excretory  canals  are  about  700  \l  fr^m  the  lateral  margin  of  the 

segment. 

Male  geniiaUa.— There  are  about  600  to  700  relatively  small  testes 
(fig.  35),  which  are  very  thickly  distributed  in  one  plane  and  sepa- 
rated by  a  continuous  sheet  of  parenchyma  from  the  ovary  and  the 
vitelline  gland.  The  testes  extend  close  to  the  median  stem  of  the 
uterus  and  the  vas  deferens  and  vagina,  leaving  little  clear  space 


FlO.  34.— TaSMIA  HTDAHaiNA.    ItAM/QE  AXD 
SMALL  HOOKS. 
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about  these  free  fields,  but  they  leave  a  fairly  wide,  distinct,  clear 
field  about  the  ovaries  and  vitellaria  and  do  not  extend  posterior  of 
these.  The  vas  deferens  is  without  a  vesicula  seminalis  and  arises  at 
a  little  distance  from  the  median  stem  of  the  uterus  on  the  pore  side 
of  the  segment  The  vas  deferens  is  narrow  and  is  looped  in  com- 
paratively open  loops.  It  is  quite  commonly  pigmented.  The  cirrus 
pouch  is  cylindrical,  450  \k  long  and  130  pi  wide. 

Female  genitalia. — ^The  ovaries  are  approximately  circular  in 
dorso- ventral  view,  except  for  a  flattening  on  the  sides  nearest  one 
another,  by  virtue  of  which  they  bound  an  interovarian  space  of 
rectilinear  outline.  The  ovary  on  the  aporal  side  of  the  segment  is 
distinctly  larger  than  that  on  the  pore  side.  The  vitellarium  has  a 
very  distinct  and  regular  reticular  structure.    It  is  narrow  and  pro- 


Fio.  35.— Taknia  htdatigeka.    Matvse  segment.    Enlabged.    Am.lL  Dettkb,  1801. 

longed  along  the  transverse  axis  of  the  worm  and  does  not  extend  be- 
yond the  ovaries  laterally  or  into  the  interovarian  field  anteriorly. 
The  shell-gland  is  distinctly  in  the  interovarian  field  and  is  not  in 
apparent  contact  with  the  vitellarium.  The  vagina  curves  posteriorly 
from  the  genital  cloaca  and  then  anteriorly  to  the  level  of  the  ex- 
cretory canals,  forming  a  sort  of  crescent,  which  is  widely  dilated. 
From  the  excretory  canals  itf  extends  straight  in  toward,  the  median 
portion  of  the  segment,  paralleling  practically  the  entire  extent  of 
the  vas  deferens,  and  then  curving  around  the  nearest  ovary  to  the 
receptaculum  seminis  in  the  interovarian  field.  The  vagina  is  not  in- 
frequently pigmented.  In  gravid  segments  (fig.  36)  the  uterine  stem 
bears  on  each  side  few,  5  to  10,  thick  lateral  branches,  which  in  turn 
send  out  few  thick  secondary  branches  which  remain  fairly  distinct 
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as  a  rule.  The  eggs  are  elliptical,  38  to  39  (i  long  and  34  to  35  (i 
wide.    The  shell  is  4  pi  thick. 

Hosts. — Primary :  Cams  familiarise  C.  lupus^  C.  mesomelaSj  saddle- 
backed  jackal,  (?)  Felis  catus  {F.   damestica).    Secondary:   Bos 

taurus^  Ovis  aries^  Sus  scrofa^  S.  scrofa 
domestica^  Capra  Mrcus^  Duiker, 
Springbok,  Eooi  reebok,  ^'Simia 
faunus^^'^  Preshytis  entellus  (Senrno- 
pitJiecus  entellus)^  Lasiopyga  cyno- 
sura  {Semnopithecus  cynosurus). 
Lasiopyga  mona  (CercopitTiecus 
mona)^  Lasiopyga  sahaeus  (C.  sab- 
aeus) ,  Pithecus  species  {Macacus  cyno- 
inolgus)^  Simia  sylvanus  (M.  inufis)^ 
Papio  maimofiy  Sciurus  niger  neg- 
lectvs  (S.  cinereus)^  S.  vulgaris^  Ovis 
argali^  O.  musvmon^  Rupicapra  rupi- 
capra  (R.  tragns)^  Oryx  heisa^  O.  leu- 
coryx,  Saiga  tartarica^  OazeUa  dorcas^ 
Antidorcas  euchore  {O.  euchore)^ 
Kohus  ellipsiprymus^  Mazama  rufa 
{Cariacus  rufus),  Mazama  nemori- 
vaga  {C.  simplicicomus) ,  Capreolus 
capreoVas  {0.  caprea)^Ra/ngifer  taran- 
dus  {Tarandvs  rangifer)^  Axis  axis 
{Cervus  axis)^  C.  elaphus^  Rusa  tmi- 
color  {C.  tmicolor)j  Phaehochoerus 
africarvus^  P.  aethiopicus^  Potamo- 
choerus  koiropotamus  (P.  porcus)^ 
Bharrel,  Odocoileus  Jiemionus  {Cari- 
acus macrotis)j  Rangifer  terrae-novae 
(R.  novae-terrae)  y  Aloes  aloes  {A. 
machMs)^  Ovis  mexicana^  Odocoileus 
americanus  {Cervus  virginianus) ^  Co- 
\mrfil  lumbia  deer. 

110. 36.— Taenia  HTDAnaxNA.  qbayi  d         Location, — ^In  small  intestine  of  pri- 
«oM«T.  a™,  ransom,  1913.         ^^^  j^^g^    Imbedded  in  liver,  or  free 

or  attached  to  viscera,  and  especially  to  mesenteries,  in  abdominal 
cavity  of  secondary  host 

Locality. — Cosmopolitan. 

Life  history. — ^The  eggs  produced  by  the  adult  worm  in  the  intes- 
tine of  the  primary  host  pass  out  and  are  ingested  in  contaminated 
food  or  water  by  the  secondary  host.  In  the  digestive  tract  of  the 
secondary  host  the  embryo  is  liberated  from  its  shell  and  bores  its 
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way  into  the  liver,  where  it  wanders  around  for  a  time,  apparently 
following  the  course  of  the  blood  vessels  and  causing  a  condition  re- 
sembling angioma.  The  embryos  then  develop  in  the  liver  to  the 
bladderworm,  called  Cysticercua  tenuicolUsj  and  are  either  found  ad- 
herent to  the  capsule  of  the  liver,  or,  more  commonly,  they  slip  into 
the  abdominal  cavity  and  are  commonly  found  surrounded  by  an 
adventitious  cyst  attached  to  the  mesenteries  or  omentum.  On  in- 
gestion of  these  bladderworms  by  the  primary  host  in  eating  the  sec- 
ondary host,  as  would  be  the  case  under  natural  conditions,  the  head 
on  the  bladderworm  attaches  in  the  intestine  and  develops  segments, 
forming  the  strobilate  worm. 

Of  the  hosts  given  above  those  not  known  to  have  been  reported 
previously  are  the  Bharrel,  Colmnbia  deer,  Odocoileus  hemionuSj 
Rangifer  novae-terrae^  Alces  cUces^  Ovis  mexicana^  and  OdocoUeua 
americamis. 

Writers  commonly  state  that  this  species  has  from  five  to  eight 
lateral  uterine  branches,  but  I  have  often  found  10  and  believe  a  fair 
count  in  some  cases  would  show  more.  Comment  has  already  been 
made  on  the  count  of  uterine  branches  in  connection  with  Taenia 
piaiformds. 

Stiles  and  Hassall  (1912)  note  that  this  tapeworm  has  been  re- 
ported for  Felia  catus  {F.  domestica).  I  have  not  found  the  refer- 
ence in  question  and  so  am  not  in  a  position  to  comment  on  this.  If  it 
were  backed  up  by  such  evidence  as  there  is  to  support  the  idea  that 
Taenia  novella  is  really  a  dog  tapeworm  I  would  accept  it  At  pres- 
ent, and  for  the  purposes  of  this  paper,  the  case  will  have  to  be  re- 
garded as  not  proven. 

The  very  striking  median  groove  and  its  posterior  notch  on  the 
gravid  segments  is  figured  by  Stiles  (1898),  but  is  not  mentioned  by 
him.  Deffke  (1891a)  apparently  overlooked  it  and  I  have  not  found 
any  mention  of  it. 

TABNIA  OVIS  (Col»b«ld.  186»a)  BanMm,  191t. 

Synonyms, — Cysticerous  ovis  Cobbold,  1869a/  Cysticercus  ovi- 
pariens  Maddox,  1873a;  Cysticercus  ceUvlose  of  Kiichenmeister, 
1878,  in  Kuchenmeister  and  Ziim,  1878-1881a  (misdetermination) ; 
Cysticercus  tenmcoUis  of  Chatin,  in  Bailliet,  1886a  (misdetermina- 
tion) ;  Cysticercus  oviparus  Leuckart,  ISSQd. 

Specific  diagnosis. — Taenia:  The  head  is  oblong,  flattened  in  the 
dorso-ventral  direction  and  elongated  along  the  transverse  axis,  and 
is  800  (i  to  1.25  mm.  wide.  The  rostellum  is  well  developed,  375  to 
430  (i  in  diameter,  and  bears  a  double  crown  of  24  to  36  hooks.  The 
large  hooks  (fig.  37)  are  156  to  188  ^  long,  the  average  being  173  yu 
The  blade  is  of  slight  to  moderate  curvature;  the  handle  is  narrow, 
with  its  dorsal  and  ventral  margins,  viewed  from  the  side,  approxi- 
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mately  parallel,  usually  quite  distinctly  wavy  in  outline  but  occa- 
sionally almost  straight,  and  usually  with  a  more  or  less  well-marked 
convexity  on  the  dorsal  border  near  the  union  with  the  guard,  the 
union,  as  a  result,  forming  a  more  or  less  obtuse  angle,  while  the 
other  end  of  the  convexity  frequently  terminates  in  a  notch  in  the 
dorsal  margin  of  the  handle;  the  guard  is  at  right  angles  to  the 
blade  and  is  roughly  conical  to  elongate  cordiform  in  lateral  view, 
the  maximum  thicbiess  being  a  short  distance  from  the  point  of 
union  and  so  forming  a  proximal  neck.    The  small  hooks  are  96  to 
128  (i  long.    The  blade  does  not  present  a  prominent  concavity  on  its 
ventral  surface,  but  it  makes  a  sharp  curve,  amounting  at  times  al- 
most to  a  bend,  and  then  straightens  out  with  the  point  past  the  ex- 
tended longitudinal  axis  of  the  handle;  the  handle  is  long,  narrow, 
and  tapering  with  a  marked 
tendency,  unusual  in  dog  tape- 
worms, to  turn  ventrally  at 
the  distal  extremity,  and  with 
the  dorsal  and  ventral  mar- 
gins rather  straight  or  only 
slightly  wavy;  the  guard  is 
united  to  the  handle  at  an 
obtuse  angle  and  is  of  approx- 
imately the  same  shape  as  that 

of  the  large  hook,  the  guard  l/eomm 

at  times  showing  a  slight 
median  ventral  groove.  The 
suckers  are  270  to  320  u  in 
diameter  and  are  set  on  at  the 
comers  of  the  oblong  head. 
The  neck  is  distinct,  narrower 

xU  xl.        1.        J       i»r/\    X        fi/\/\  FIO.  87.— TADHA  OTIS.    LaBOK  AKD  SMALL  HOOKl. 

than  the  head,  650  to  900  pi 

wide,  varying  in  length  according  to  the  state  of  contraction,  a  speci- 
men in  a  state  of  moderate  contraction  having  a  neck  about  600  \k  long 
from  the  posterior  border  of  the  suckers  to  the  first  distinct  segmenta- 
tion. The  strobila  is  45  to  110  cm.  long,  with  a  maximum  width  of  4 
to  8.5  mm.,  and  has  a  tendency  to  twist  in  the  form  of  a  spiral.  Hie 
segments  have  convex  lateral  borders.  Immature  and  mature  seg- 
ments are  wider  than  long;  gravid  segments  are  longer  than  wide. 
Mature  segments  are  1.9  to  3.5  mm.  long  and  5.5  to  6.5  mm.  wide 
Oravid  segments  attain  a  maximum  length  of  15  mm.,  the  width 
varying  with  the  state  of  contraction,  from  3  to  5 JS  mm.  The  genital 
papillae  are  very  prominent,  the  entire  lateral  border  on  the  pore 
side  being  much  more  sharply  convex  than  on  the  aporal  side.  They 
are  situated  in  the  middle  of  the  segment  and  in  gravid  segments 
may  attain  a  diameter  of  over  1  mm.  and  an  elevation  of  750  (i 
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Calcareous  corpuscles  are  numerous  in  the  neck  and  less  so  in  the 
head. 

Male  genitalia. — ^There  are  about  800  testes  visible  in  stained  toto 
mounts.  Near  the  middle  of  the  segment  they  are  scattering  and 
are  commonly  elongated  in  the  transverse  axis  of  the  worm  (fig.  88)  ; 
in  that  part  of  the  median  field  adjoining  the  longitudinal  canals 
they  are  crowded  close  together  and  appear  to  be  of  more  irregular 
outline  and  looser  texture.  The  testes  decrease  in  number  toward 
the  median  stem  of  the  uterus,  but  only  occasionally  leave  a  narrow 
clear  field  at  this  point,  two  or  three  testes  usually  occupying  this 
field.  Along  the  lateral  portion  of  the  median  field  they  form  a 
confused  mass  which  presses  in  on  the  ovaries  laterally,  but  does 

not  extend  pos- 
terior of  the 
ovaries  or  the 
vitellarium. 
The  t  e  sr*t  e  s 
crowd  close  to 
the  vfU3  defer- 
ens and  the 
vagina,  leaving 
only  a  narrow 
free    field    in 

Fia. 38.— Taxnia ovis.   Matuee segment.  Aftee  Ransom,  191S.  tnat    region 

With  an  occa- 
sional testis  occurring  in  this  field.  Anterior  of  the  ovaries  the  testes 
leave  a  free  semicircular  space,  the  ends  of  the  semicircle  following 
approximately  the  antero-lateral  borders  of  the  ovaries.  The  vas  def- 
erens begins  at  a  little  distance  from  the  median  stem  of  the  uterus 
on  the  pore  side  and  extends  to  the  cirrus  pouch  in  a  series  of  some- 
what irregular  loops,  an  occasional  loop  in  some  segments  crossing 
the  vagina.  The  cirrus  pouch  is  450  to  550  ^  long,  the  inner  end 
being  near  the  outer  margin  of  the  ventral  excretory  vessel. 

Female  gemtdllAa. — ^The  ovaries  (fig.  88)  are  of  notably  loose  and 
open  texture,  the  one  on  the  aporal  side  of  the  segment  being  the 
larger  and  frequently  extending  a  projecting  portion  anteriorly  and 
medially.  The  ovaries  are  elongated  in  the  transverse  axis  of  the 
segment  and  are  concave  on  the  median  face,  inclosing  as  a  rule  a 
rather  circular  interovarian  space.  The  vitellarium  is  a  very  open 
reticular  structure,  elongated  in  the  transverse  axis  of  the  segment, 
not  extending  as  far  laterally  as  the  ovaries  and  very  little  or  not 
at  all  between  the  ovaries.  The  reticulations  of  the  vitellarium 
are  also  uniformly  elongated  along  the  transverse  axis  of  the  seg- 
ment.   The  shell  gland  is  small  and  distinct,  and  not  in  apparent 
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contact  with  the  vitellarium.     The  vagina  has  usually  a  slightly 
sinuous  course  in  the  lateral  field  of  the  segment,  but  after  crossing 
the  longitudinal  excretory  canals  it  extends  medially  in  a  rather 
straight  or  but  slightly  curved  course  and  either  barely  clears  the 
anterior  margin  of  the  nearest  ovary  or  crosses  the  anterior  portion 
of  this  ovary,  a  quite  unusual  and  distinctive  feature.    In  gravid 
segments    (fig.  39)   the  me- 
dian uterine  stem  bears  on 
each  side   20  to   25   lateral 
branches,  which  in  turn  send 
out  numerous  secondary 
branches    which    frequently 
fuse.    'The  eggs  are  oval,  30 
to  34  iJi  long  by  24  to  28  \l 
wide. 

Hosts.  —  Primarv :  Canis 
famUiaris.  Secondary:  Ovu 
aries,  Capra  hircus. 

Location, — In  small  intes- 
tine of  primary  host.  Em- 
bedded in  the  heart,  volun- 
tary muscles,  esophagus, 
lungs,  walls  of  stomach  (t), 
and  kidneys  (?)  of  secondary 
hosts. 

Localities,  —  England, 
France,  Germany,  Algeria, 
German  Southwest  Africa, 
New  Zealand,  and  the  United 
States. 

Life  history. — Eggs  devel- 
oped by  the  adult  worm  in 
the  intestine  of  the  primary 
host  pass  out  and  are  in- 
gested in  contaminated  food 
or  water  by  the  secondary 

host.    In  the  digestive  tract  I  mm. 

of  the  secondary  host  the  fio.3».— taenia  ovw.  obavid  seomknt.  atobRah. 
embryos    escape    and    bore  ^^' 

their  way  into  the  muscles  and  other  suitable  portions  of  the  host's 
anatomy  and  finally  come  to  rest  and  develop  to  the  bladderworm 
stage,  called  Cysticercus  ovis.  On  the  ingestion  of  these  larvae  by 
the  primary  host  the  head  of  the  bladderworm  develops  segments 
and  forms  the  strobilate  tapeworm. 

The  evidence  to  the  effect  that  the  larvae  of  this  parasite  are  widely 
distributed  over  the  world  and  that  they  have  been  overlooked  in 
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meat  inspection  in  this  and  other  countries  indicates  that  this  is 
a  fairly  common  tapeworm  of  dogs,  and  possibly  of  other  carni- 
vores, that  has  somehow  been  overlooked  until  Ransom  (1918)  called 
attention  to  it.  It  is  quite  possible  that  it  has  been  confused  with  T. 
hydatigeruij  though  the  macroscopic  and  microscopic  differences  be- 
tween these  forms  are  considerable  and  very  evident  when  once 
pointed  out.  The  distinctive  feature  in  this  species  is  the  crossing 
of  the  ovary  by  the  vagina  on  its  way  from  the  segment  margin  to 
the  interovarian  field. 

TAENIA  KRABBBI  MobIm,  187to. 

Specific  diagnosis. — Taenia:  The  head  is  very  small,  about  500  ft 
in  diameter,  presenting  a  generally  spherical  appearance-  when 
viewed  from  the  side  and  a  square  outline  when  viewed  en  face. 
The  rostellum  bears  a  double  crown  of  26  to  84  hooks.    The  large 


Fio.  40.— Taenia  ksabbkx.  Labqk  and  small  hooks. 

hooks  (fig.  40)  are  148  to  170  pi  long.  The  blade  is  of  moderate 
curvature;  the  handle  is  strikingly  polymorphic,  either  straight, 
curved  in  a  simple  curve,  with  the  convexity  of  the  curve  dorsal  or 
ventral,  or  wavy,  may  have  its  sides  approximately  parallel  or  may 
taper  or  thicken  toward  the  distal  extremity,  may  be  slightly  or 
deeply  notched  on  the  dorsal  border  or  not  at  all  notched ;  the  guard 
is  generally  cordiform  to  oval.  The  small  hooks  are  85  to  120  pi 
long.  They  have  a  blade  of  strong  curvature;  the  handle  is  tapering, 
straight  or  somewhat  curved,  but  in  either  case  with  a  tendency  to 
curve  dorsally  at  the  tip;  the  guard  is  cordiform  to  oval  in  lateral 
view  and  has  usually  a  alight  median  groove.  The  suckers  are  in- 
conspicuous. The  neck  is  narrow  and  distinct  and  appears  to  be 
about  1  mm.  long  in  the  cotype  specimen.  The  strobila  (fig.  41)  at- 
tains a  length  of  over  26  cm.  and  a  maximum  width  of  over  1  cm* 
All  segments,  except  the  few  (7  or  8)  terminal  gravid  segments  are 
'^ry  much  wider  than  long,  segments  8  mm.  wide  being  about  1 


Digitized  by  VjOOQIC 


Ka2258        TAENIOID  CESTODES  OF  D008  AND  CATS— HALL. 


37 


mm.  long.  Terminal  gravid  segments  are  4  to  5.5  mm.  long  and 
3.5  to  4.5  mm.  wide.  The  genital  papillae  are  extremely  large,  occu- 
pying practically  the  en- 
tire lateral  margin  of  a 
segment,  except  in  the  ter- 
minal gravid  segments, 
and  attaining  a  diameter 
of  about  1  nmi. 

Male  genital ia. — ^The 
cirrus  pouch  is  elongate 
piriform  and  apparently 
does  not  extend  to  the  lat- 
eral  excretory  canals. 

Female  genitalia. — 
Vagina  often  pigmented. 
Median  stem  of  the  uterus 
has  about  10  lateral 
branches  on  each  side. 
Eggs  relatively  small. 

Hosts. — ^Primary:  Canis 
famiUaris,  Secondary: 
Rangifer  tarandus  (Taran- 
dus  rangifer). 

Location, — In  intestine 
of  primary  host.  In  vol- 
untary musculature  of  sec- 
ondary host. 

Locality, — Iceland, 
Alaska. 

Life  history, — ^Eggs  pro- 
duced by  the  adult  worm  in 
the  intestine  of  the  pri- 
mary host  pass  out  and  are 
ingested  by  the  secondary 
host  in  contaminated  food 
or  water.  In  the  digestive 
tract  an  embryo  is  released 
and  makes  its  way  to  the 
musculature  and  heart  of 
the  host  animal.  Here  it 
develops  to  the  larval 
stage,  known  as  Cysticercus 
taramdi.  On  the  ingestion  of  this  bladderworm  by  the  primary  host, 
the  caudal  vesicle  digests  and  the  head  develops  segments  forming  thA 
strobilate  worm. 


FlO.  41.— TAKMIA    UUBBBI.      EnTIBI  8TBOBILA. 
SBB.     AfTKB  MONISZ,  1880. 


Actual 
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The  internal  anatomy  of  this  tapeworm  is  not  described  in  detail. 
In  connection  with  the  presence  of  the  parasite  in  reindeer  in  Alaska, 
Doctor  Ransom,  chief  of  the  Zoological  Division  of  the  United  States 
Bureau  of  Animal  Industry,  will  later  publish  a  study  supplying 
a  description  of  the  internal  anatomy. 

TAENIA  MONOSTEPHAN08  tob  Lliutow.  l9Hoe. 

Synonym. — Taenia  laticollis  Rudolphi  of  von  Linstow,  1908u. 
Specific  diagnosis, — Taenia:  Head  with  a  rostellum  armed  with  a 
single  crown  of  29  hooks.    These  hooks  (fig.  42)  are  from  190  to 
210  (i  long  and  are  shaped  like  rose-thorns,  the  handle  sh(H*tened  down 
to  approximately  the  length  of  the  guard  or  shorter.    The  strobila  is 
14.5  cm.  long  and  attains  its  maximum  width  near  its  middle,  where  it 
is  2.86  mm.  wide.    The  segments  in  the  middle  are  wider  than  long; 
the  terminal  segments  are  longer  than  wide,  2.57  mm.  long  and  2.09 
mm.  wide.    Mature  segments  are  0.99  to  1.18  mm.  long  and  2.25  nmi. 
wide.    The  lateral  margin  Qf  the    strobila  is  serrate.    The  genital 
papillae  are  somewhat  posterior  of  the  middle  of  the 
lateral  margin  of  the  segment.    The  calcareous  corpus- 
cles are  very  numerous  and  partly  pigmented  black 
The  cuticular  layer  is  thick  and  is  separated  from  the 
medullary  layer  by  a  sheet  of  transverse  muscles. 
FiQ.  42.-TADnA         Male  genitalia. — ^The  testes  lie  in  the  medullary  layer 
MOHosnPHAN-      Qf  ^he  segment  wherever  there  are  no  female  organs; 
EKLABGiD.      they  are  78  pi  in  diameter  and  are  surrounded  by  a 
ajtkb    von      hyaline  layer.    The  club-shaped  cirrus  pouch  is  570  {a 
long,  the  cirrus  is  290  |jl  wide  and  lies  free  in  the 
genital  sinus  ( ?).    The  vas  deferens  is  rolled  in  coils  in  the  genital 
sinus  (}). 

Female  genitalia. — ^The  ovaries  are  fan-shaped  and  are  composed 
of  cells  13  |JL  in  diameter  and  provided  with  large  nuclei.    The  vitel- 
lariimi  is  small,  elongated  along  the  transverse  axis  of  the  strobila 
and  is  composed  of  cells  7.8  |jl  in  diameter  and  provided  with  brightly 
staining  nuclei.    The  shell-gland  is  anterior  of  the  vitellarium  and 
is  160  |JL  in  diameter.    The  vagina  is  34  |jl  wide  and  terminates  in  a 
receptaculum  seminis  110  |jl  long.    The  median  stem  of  the  uterus  has 
numerous  lateral  branches  which  in  turn  send  out  secondary  branches. 
The  eggs  are  thick-shelled  and  are  29  to  86  {a  in  diameter. 
Host. — Primary:  Lynx  lynx  {FeUa  lynx).    Secondary:  Unknown. 
Location. — ^In  small  int^ine  of  primary  host 
Locality. — ^Russia. 

This  species  was  first  reported  by  von  Linstow  as  Taenia  laHooTUsj 
but  as  he  later  noted  that  Rudolphi's  description  and  that  of  Leuckart 
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called  for  the  presence  of  the  customary  double  crown  of  hooks,  he 
described  this  form  as  a  new  species.  If  von  Linstow's  material  is  to 
be  regarded  as  actually  representative  of  the  normal  morphology  of 
the  species  to  which  it  belongs,  then  it  should  be  given  generic  or  sub- 
generic  rank  on  the  basis  of  the  single  crown  of  hooks,  which  is,  if 
anything,  more  striking  than  the  entire  absence  of  hooks  in  Taenior 
rhynchus  aaginatua^  T.  africanus^  etc.,  since  the  causes  which  might 
operate  to  abolish  one  row  of  hooks  in  the  genus  Taenia  s.  s.  might 
reasonably  be  expected  to  abolish  an  intercalated  row  at  the  same 
time.  It  has  not  seemed  advisable  to  create  a  new  genus  for  this 
species  for  the  reason  that  new  data  should  be  added  in  confirmation 
of  the  idea  that  the  conditions  reported  were  normal.  It  is  not  an 
uncommon  thing  to  find  specimens  of  tapeworm  in  which  all  the 
hooks  are  missing.  It  sometimes  happens  that  a  single  row  is  miss- 
ing, and  the  writer  (Hall,  1910)  reported  the  loss  of  the  large  hooks 
as  a  common  feature  of  Taenia  hdlamceps.  In  both  cases,  whether 
one  or  both  rows  of  hooks  are  missing,  it  appears  to  be  usually  the 
result  of  traumfi.  What  the  nature  of  this  traumatic  injury  may  be 
is  uncertain,  but  even  in  mounting  specimens  hooks  will  occasionally 
be  detached.  Bailliet  (1893)  has  noted  that  Leidy  has  described  a 
specimen  of  Taenia  pidfomda  provided  with  a  single  circlet  of  hooks 
(variety  a  Tnonostephana  Diesing),  that  Bremser  has  described  one 
without  hooks  (variety  ^  astephana  Diesing) ,  and  states  in  comment 
that  these  facts  are  not  important  and  that  they  deal  with  material 
carelessly  collected,  or  very  old,  or  deteriorated  material.  There  are, 
therefore,  grounds  for  suspecting  that  the  presence  of  a  single  row 
of  hooks  may  be  deemed  accidental.  It  may  be  urged  that  there  is 
correlated  with  this  an  imusual  hook  shape,  consisting  of  a  consider- 
able reduction  of  the  handle.  This  condition  differs  only  in  degree 
from  that  in  other  tapeworms  where  the  handle  is  short  and  stubby. 
Without  regarding  it  as  at  all  impossible  that  T.  manostepJumoB  may 
prove  to  have  a  single  row  of  hooks  as  a  normal  structure,  the  possi- 
bility that  this  may  not  prove  to  be  the  case  makes  it  advisable  to 
leave  the  matter  as  it  stands  and  wait  for  further  data« 

The  reason  for  including  this  species  in  a  paper  on  the  tapeworms 
of  ^orth  America  is  that  we  have  probably  more  information  about 
the  tapeworms  of  the  lynxes  than  of  any  other  of  our  wild  North 
American  carnivores,  and  a  note  of  parasites  found  in  other  conti- 
nents serves  to  aid  in  securing  a  really  adequate  study  of  the  para- 
sites of  our  native  species. 

Genofl  MULTICEPS  Goeze,  1782a. 

Synonyms, — Taenia  Linnaeus,  1758a,  part;  Cerebrina  Acharius, 
1782 ;  Hydatigena  Goeze,  1782a,  of  Batsch,  1786a;  Vesicaria  Schrank, 
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1788a;  EydattOa  Abildgaard,  1790a,  part;  HydatiB  Virey,  1798a, 
part;  Poh/cephakis  Zeder,  1800a;  Ooenurua  Budolphi,  1808a;  Poly- 
eephops  Bafinesque,  1815a;  Multiplex  Liautard  in  Hall,  1911  (re- 
viewer's error).    (For  additional  synonyms,  see  Hall,  1910.) 

Generic  diagnosis. — ^Taeniinae :  Strobilate  stage  similar  to  that  of 
genus  Taenia.  Large  hooks  usually  with  a  sinuous  handle.  The 
vagina  usually  shows  a  reflexed  loop  in  the  vicinity  of  the  lateral  ex- 
cretory canals.  Larval  stage  a  coenurus,  a  bladderworm  with  a  par- 
ent vesicle  to  which  are  attached  numerous  heads,  internal  or  external 
daughter  bladders  being  present  or  absent. 

Type-species. — Mvlticeps  mvUiceps  (Leske,  1780a)  Hall,  1910. 

Rsr  TO  spiciis  or  multicips. 

1.  Mature  segments  wider  than  long;  the  lateral  margins  of  each  segment  at 

times  scaUoped  as  a  result  of  a  number  of  constrictions  or  farrows  pass- 
ing around  the  segment  transversely;  the  posterior  margin  of  each  seg- 
ment prolonged  posteriorly  to  overlap  the  anterior  margin  of  the  suc- 
ceeding segment  like  a  cuff.  SmaU  hook  with  short,  blunt  curving  handle. 
Genital  papilla  very  narrowly  conical  and  near  posterior  margin  of  seg- 
ment   Larva  a  coenums  with  daughter  bladders,  found  In  the  connective 

tissue  of  rodents ^Mltioeps  serialise  p.  61. 

Mature  segments  longer  than  broad;  the  lateral  margins  of  each  segment 
smooth  and  not  scalloped ;  the  posterior  margin  of  each  segment  prolonged 
very  little  or  not  at  all  to  form  a  projection  over  the  following  segment 
SmaU  hooks  with  long  slender  handle.  Genital  papilla  posterior  of  middle 
of  segment  but  not  near  posterior  margin.  Larva  a  coenurus  without 
daughter  bladders,  found  in  ungulates,  especiaUy  ruminants 2. 

2.  Small  hook  with  long  curving  handle  terminating  In  a  narrow  distal  ex- 

tremity. Large  hook  with  tapering  handle  with  sinuous  outline.  Testes 
do  not  extend  posterior  of  the  ovaries  to  the  vicinity  of  the  vlteUarium 
or  between  the  vlteUarium  and  the  ovaries.  Larva  a  coenurus  in  the  cen- 
tral nervous  system  of  ungulates,  especially  ruminants. 

MuUiceps  mulHcepSt  p.  40. 
SmaU  hook  with  long  straight  handle  terminating  in  a  blunt  distal  ex- 
tremity. Large  hook  with  the  handle  not  tapering,  and  either  straight  and 
blunt  or  bent  dorsally  Just  at  the  tip.  Testes  extend  posterior  of  ovaries  al- 
most to  the  vltellarium  and  between  the  vlteUarium  and  the  ovaries. 
Larva  a  coenurus  In  the  central  nervous  system,  lungs,  parenchymatous 
organs  and  connective  tissue  of  ruminants MuUiceps  gaigeri,  p.  46. 

MULTICBPS  MULTICBPS  (LMke.  178ta)  HftD,  l»lt. 

Synonyms. — Taenia  mvlticeps  Leske,  1780a/  Vermis  vesicularis 
sociaUs  Bloch,  1780a/  Taenia  vesicularis  cerebrina  Goeze,  1782a/ 
HydaHgena  cerebraMs  Batsch,  1786a/  Vesicaria  sociaUs  (Bloch, 
1780a)  Schrank,  1788a/  Taenia  oerebraUs  (Batsch,  1786a)  Gmelin, 
1790a/   Polycephalus   ovinus   Zeder,    1803a/    Coenurus   cerebraUie 
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(Batsch,  1786a)  Budolphi,  1808a/  PolycepJuihia  coenwrua  Tschudi, 
1837a/  Taenia  multiplex  Leuckart,  18526/  Taenia  coenurus  (Tschudi, 
1887a)  Kiichenmeister,  18636/.  Multiplex  multiplex  (Leuckart, 
18526)  Liautard  in  Hall,  1911  (reviewer's  error).  (For  additional 
synonyms,  see  Hall,  1910.) 

Specific  diagnosis. — MvUioeps:  The  head  is  piriform  in  lateral 
view  and  presents  a  square  outline  when  viewed  en  face,  and  is  about 
800  |&  in  diameter.  The  weakly  developed  rostellum  is  about  300  |&  in 
diameter  and  bears  a  double  crown  of  22  to  82  hooks.  The  large 
hooks  (fig.  43)  are  150  to  170  ^  long.  The  blade  has  only  a  slight 
curvature;  the  handle  is  straight  in  its  general  direction,  its  dorsal 
and  ventral  borders  sinuous  and  subparallel,  commonly  notched  on 
the  dorsal  border  at  a  point  between  the  middle  of  the  handle  and 
the  union  with  the  blade,  tapering  more  or  less  toward  the  distal 
extremity  and  tending  to  turn  dorsally  at  this  extremity;  the  guard 
is  subcylindrical  proximally  and  more  or  less 
conical  distally,  usually  with  a  slight  thicken- 
ing at  the  union  of  the  proximal  and  distal 
portions.  The  small  hooks  are  90  to  130  (jl 
long.  They  have  a  blade  of  moderate  to  strong 
curvature;  the  handle  is  relatively  long  and 
tapering,  usually  curved,  with  the  convexity 
on  the  dorsal  side,  along  most  of  its  length 
and  with  the  distal  extremity  turning  dorsally; 
the  guard,  in  lateral  view,  is  usually  subcylin-  fig.  43.-multicif8  mulh- 
drical  in  the  proximal  portion  and  irregularly  ^^'^  ^^^^^  ^^  "'^^ 
roTinded  conical  distally,  the  thickest  point 
being  at  the  union  of  the  proximal  and  distal  portion,  and  is  3lightly 
grooved  in  the  median  line  in  a  way  which  gives  the  hook  in  some 
views  the  appearance  of  being  bifid.  The  suckers  are  located  at  the 
comers  of  the  head  and  have  a  diameter  of  290  to  800  {&.  There  is  a 
distinct  neck  which  may  be  2  to  8  mm.  long  from  the  posterior  margin 
of  the  suckers  to  the  first  distinct  segmentation.  The  strobila 
(fig.  44)  attains  a  length  of  40  to  100  cm.,  and  consists  of  200  to  250 
thin  and  relatively  translucent  segments,  with  a  maximum  width  of 
about  5  mm.  The  genital  primordia  appear  rather  late  and  the  first 
things  to  stain  clearly  in  toto  mounts  are  the  genital  pore  and  the 
genital  canals  from  the  genital  pore  inward.  The  pores  are  distinct 
about  4.7  cm.  back  of  the  head,  in  about  the  eighteenth  segment. 
The  segments  are  mature  about  10  to  18  cm.  back  of  the  head,  the 
first  mature  segment  being  about  the  one  hundred  and  twenty-fifth. 
The  mature  segments  (fig.  45)  are  either  square  or  oblong  and  longer 
than  wide,  but  not  wider  than  long.    Mature  segments  have  gently 
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convex  lateral  margins.  There  are  from  12  to  20  gravid  segments, 
from  6  to  11  mm.  long  and  3  to  5  mm.  wide,  usually  not  over  4  mm. 
The  calcareous  corpuscles  are  very  small,  15  to  16  (jl  in  diameter.  The 
longitudinal  excretory  canals  are  small,  the  ventral  lying  about  420  yi 
from  the  margin  of  the  segment.  The  genital  papilla  is  rather  flat, 
but  is  quite  distinct  as  a  result  of  the  translucency  of  this  worm. 

Male  genitalia. — ^There  are  about  200  testes   in   one   horizontal 
plane.    They  are  principally  confined  to  the  lateral  portions  of  the 

median  field  near  the  longitudinal 
canals,  a  few  scattering  testes  oc- 
cupying a  more  median  position  an- 
teriorly, but  leaving  a  fairly  wide 
and  distinct  field  about  the  median 
stem  of  the  uterus  (fig.  45).  The 
testes  do  not  press  close  to  the  field 
of  the  vas  deferens  and  vagina,  and 
leave  a  fairly  wide  free  field  on  each 
3ide  of  these  canals.  They  extend 
alongside  of  the  ovaries  but  do  not 
press  close  to  them  and  do  not  pass 
posterior  of  the  ovaries  in  the  direc- 
tion of  the  vitellarium.  The  testes 
are  practically  confined  to  the  fields 
lying  lateral  of  lines  drawn  parallel 
to  the  longitudinal  axis  of  the  stro- 
bila  through  the  lateral  edges  of  the 
ovaries.  The  va3  deferens  originates 
close  to  the  median  stem  of  the  uterus 
on  the  pore  side  of  the  segment  and 
extends  in  a  series  of  loops  to  the 
cirrus  pouch.  The  cirrus  pouch  usu- 
ally originates  in  the  field  lateral  of 
Fio.  44.— MULTICEP8  KULTICIP8.  emubb  thc  lougitudiual  excretory  canals  and 
8TB0BILA.   AcTUAi  SIZE.   AnsB  hall,    jg  either  curvcd,  with  the  convexity 

of  the  curve  toward  the  anterior  por- 
tion of  the  segment,  in  which  case  the  vagina  follows  the  curve  on 
the  concave  posterior  side,  or  is  straight  and  more  or  less  piriform 
or  cylindrical,  in  which  case  the  vagina  comes  in  from  the  genital 
eminence  to  about  the  middle  of  the  cirrus  pouch  and  then  bends  off 
at  a  right  angle  or  even  turns  back  toward  the  lateral  margin  for 
a  short  di;stance.  The  cirrus  pouch  is  315  to  350  |jl  long  and  is  110 
to  145  |JL  wide. 

Female  genitalia. — ^The  ovaries  are  somewhat  elongated  along  the 
longitudinal  axis  of  the  strobila  and  inclose  an  interovarian  field 
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that  is  truncate  conical  to  somewhat  conical  in  shape  (fig.  45).  They 
are  very  nearly  equal  in  size.  The  vitellarium  is  small,  triangular, 
and  of  reticular  structure  and  rather  widely  set  oflf  from  the  other 
male  or  female  genital  glands.  The  median  point  may  or  may  not 
project  slightly  between  the  ovaries  but  the  vitellarium  does  not  ex- 
tend laterally  as  far  as  the  ovaries.  The  shell-gland  is  small,  dis* 
tinct,  and  lies  in  the  clear.  The  vagina  foUows  the  conformation  of 
the  vas  deferens,  as  noted  above  in  the  discussion  of  the  male  geni- 
talia, and  then  curves  in  around  the  nearest  ovary  to  the  receptaculum 
seminis  in  the  interovarian  field.  In  the  transition  from  mature  to 
gravid  segments,  a  striking  feature  is  the  almost  constant  forma- 


FlO.  id.— MULTICEPS  MULTIC1P8. 
FlO.  46.— MULTICEPS    1CT7LTICEPS.      MaTUBB    SEO-  QBAVID  SEOHEKT.     AREB  HALL, 

MSMT.   Emlaboed.  Avteb  Deitks,  1891.  1910. 

tion  of  two  lateral  branches,  one  on  each  side,  between  the  ovary 
and  the  vitellarium.  In  gravid  segments  (fig.  46),  the  median  stem 
of  the  uterus  has  from  9  to  26  lateral  branches,  rather  distinctly 
parallel  to  one  another  for  the  most  part,  and  most  of  these  in  turn 
giving  rise  to  a  very  few  secondary  branches,  which  usually  remain 
quite  distinct  and  without  tendency  to  fuse.  The  eggs  are  from  29 
to  S7  (i  in  diameter  and  have  a  shell  4  ^  thick. 

Hosts. — ^Primary:  Oanis  familiarisy  O.  nehracensis.  Secondary: 
Ovis  aries,  Bos  tawras^  Capra  hircuSy  Egruiis  cdhdUus^  chamois,  mouf- 
lon,  gazelle,  antelope,  African  antelope,  Buhalis  sp.,  Ozarma  equi/na 
(Hippotroffus  equin%Ls)y  Homo  sapiens. 


Digitized  by  VjOOQ IC 


44  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  touM^ 

Location. — In  small  intestine  of  primary  host.  In  central  nervous 
system,  brain  or  spinal  cord,  of  secondary  host 

Localities. — Greece,  Germany,  Switzerland,  England,  France,  Italy, 
Ireland,  Holland,  Scotland,  Austria,  Denmark,  Iceland,  Argentine 
Bepublic,  Sardinia,  South  Australia,  New  Zealand,  German  South- 
west Africa,  India,  Hungary,  Cape  Colony,  Chile,  Spain,  Shetland, 
Algeria,  United  States. 

Life  history.-" 'Egg^  developed  by  the  adult  worm  in  the  intestine 
of  the  primary  host  pass  out  and  are  ingested  in  contaminated  food 
or  water  by  the  secondary  host.  In  the  digestive  tract  an  embryo  is 
released  and  bores  its  way  through  the  tissues  and  into  the  blood 
stream.  An  embryo  which  attains  the  central  nervous  system  will 
develop  and  form  a  coenurus  which,  unless  removed  by  surgical  inter- 
ference, ultimately  kills  the  host  animal.  The  embryos  which  do  not 
attain  the  central  nervous  system  begin  development,  but  very  soon 
die  and  undergo  degeneration.  On  the  death  of  the  host  animal,  as 
a  result  of  the  pressure  of  the  parasite  or  from  other  causes,  if  the 
developed  bladderworm  is  ingested  by  the  primary  host,  pait,  or 
possibly  all,  of  the  heads  attached  to  the  bladder  may  develop  seg- 
ments and  form  the  strobilate  worm. 

The  writer  (Hall,  1910)  has  previously  stated  that  the  dog  is  the 
only  known  host  of  the  adult  Mvlticeps  mulHceps.  Since  that  time 
two  records  from  the  coyote  (Hall,  1911;  Hall,  1912),  as  a  result  of 
experimental  feedings,  have  been  published.  The  writer  also  stated 
that  ho  had  not  found  the  record  of  the  adult  worm  in  Alopex  lagopus 
(Ganis  lagopus)  credited  to  Mobius  by  Railliet  (1893a).  Since  then 
the  record  by  Mobius  (1874)  has  been  found,  but  it  does  not  appear  to 
be  an  acceptable  record  of  Mvlticeps  multiceps.  The  worms  in  ques- 
tion were  55  to  65  mm.  long  and  had  gravid  segments,  and  unless  we 
assume  that  these  figures  are  an  error  for  55  to  65  cm.,  they  can  not 
be  considered  as  M.  multiceps.  In  other  respects  the  figures  agree 
fairly  well  with  M.  multiceps — ^95  to  118  segments;  head  800  |jl  wide; 
a  double  crown  of  26  hooks,  the  large  160  |&  long  and  the  small  120  |& 
long;  the  segments  quadratic  two-thirds  of  the  distance  from  the 
head  and  2  mm.  long  and  wide;  the  terminal  segments  3  mm.  long 
and  2.6  mm.  wide;  uterus  with  12  to  16  lateral  branches;  maximum 
egg  measurements  31.5  by  27.4  |jt.  He  states  that  the  shape  of  the 
hooks  agrees  with  those  of  M.  multiceps.  The  size  of  the  terminal 
segments  is  not  quite  that  of  M.  multiceps^  but  as  there  appears  to  be 
some  possibility  of  error  in  the  figures  given  for  the  strobila,  there 
may  also  be  some  in  those  for  the  segments.  The  writer  further 
stated,  in  the  paper  noted  above,  that  there  were  no  satisfactory 
records  of  larval  M.  mvlticeps  from  man.    Brumpt  (1913)  has  since 
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recorded  a  case  in  which  he  gives  data  and  figures  that  must  be 
accepted  as  a  case  of  this  parasite  from  the  brain  of  man. 

IfULTICEPS  GAI6BBI  H«ll,  l»lf. 

Synonym. — Coenurus  seriaUs  Grervais,  1847a,  of  Oaiger,  1907,  and 
Dey,  1909. 

Specific  diagnosis. — Multiceps:  The  head  is  somewhat  piriform  in 
lateral  view  and  almost  square  when  viewed  en  face,  and  is  about 
950  |i  in  diameter.  The  weak  rostellum  is  about  360  {a  in  diameter  and 
bears  a  double  crown  of  28  to  32  hooks.  The  large  hooks  (fig.  47) 
are  160  to  180  |jl  long.  The  blade  is  of  slight  curvature;  the  handle 
is  nearly  straight  or  only  slightly  sinuous,  with  usually  a  notch, 
slight  or  very  pronounced,  on  the  dorsal  border  between  the  middle 
of  the  handle  and  the  union  with  the  blade,  the  dorsal  and  ventral 
borders  approximately  parallel 
and  the  handle  not  tapering  but 
ending  bluntly  and  at  times  with 
a  slight  curvature  dorsally  at  the 
distal  extremity;  the  guard  is  ap- 
proximately cordiform  in  lateral 
view,  the  point  of  maximum  thick- 
ness being  a  short  distance  from 
the  union  with  the  blade  and 
handle,  thus  forming  a  neck  prox- 
imally  and  a  roundly  conical  distal 
portion.  The  small  hooks  are  115 
to  150  |x  long.  The  blade  is 
strongly  curved;  the  handle  is 
long,  straight,  slightly  sinuous  in 
outline,  and  tapering  to  a  rather 
blunt  tip ;  the  guard  is  rather  oval  in  lateral  view,  has  a  slight  median 
ventral  depression  without  being  bifid,  and  meets  the  handle  at  a 
vcrj^  obtuse  angle,  almost  a  straight  angle.  The  suckers  are  compara- 
tively large,  set  prominently  at  the  angles  of  the  quadrate  head  and 
with  relatively  small  intervals  between  adjacent  suckers,  and  have 
a  bulb  diameter  of  310  to  380  fi.  The  neck  is  quite  distinct,  of 
smaller  diameter  than  the  head,  and  may  measure  aroimd  690  |&  in 
length.  The  entire  strobila  may  measure  from  25  cm.  to  1.82  meters, 
according  to  conditions  and  individual  development  In  a  well-de- 
veloped strobila,  about  40  cm.  long,  the  segments  become  square  about 
the  middle  of  the  strobila,  being  6  mm.  long  and  6  mm.  wide  at  a 
distance  of  20  cm.  from  the  head.  As  the  segments  become  longer 
than  wide  they  become  mature.  At  30  cm.  from  the  head  they  are 
7  mm.  long  and  5  mm.  wide.  At  40  cm.  from  the  head  the  segments 
are  14  mm.  long  and  2  to  8  mm.  wide.    The  entire  strobila  is  rather 
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thin,  delicate,  and  comparatively  translucent  (fig.  48).    The  genital 
primordia  appear  in  about  the  thirtieth  segment,  between  2  and  8 
mm.  back  of  the  head,  first  as  deeper  staining  areas  in  the  median 
line.    These  areas  become  angular,  the  legs  of  the  angles  forming  the 
genital  canals.    The  primordium  of  the  median  stem  of  the  uterus  is 
the  next  thing  visible.     Calcareous  corpuscles  are  especially  large 
and  abundant  in  the  medullary  portion  of  the  head  and  the  anterior 
portion  of  the  neck,  where  they  are  elliptical  and  about  18  by  8  /* 
in  diameter,  but  are  elsewhere  small,  oval,  about  4  or  5  |jl  in  length, 
and,  though  numerous,  are  relatively  inconspicuous.    The  longitu- 
dinal excretory  canals  are  quite  distinct,  the  ventral  canal  situated 
about  225  (i  from  the  margin  of  the  segment  and  the  dorsal  canal 
lying  lateral  of  this.    The  genital 
papilla  is  flat  and  inconspicuous, 
an  actual  papilla  formation  being 
lacking  as  a  rule,  but  is  readily 
observed,  owing  to  the  translu- 
cency  of  the  segments. 

Male  genitalia. — There  are  be- 
tween 200  and  225  large,  irregu- 
larly spherical  testes,  confined 
principally  to  the  lateral  portions 
of  the  median  field  in  the  vicinity 
of  the  longitudinal  excretory 
canals  (fig.  49).  There  is  a  wide 
field  about  the  median  stem  of 
the  uterus  which  is  free  or  com- 
paratively free  from  testes,  only 
an  occasional  two  or  three  oc- 
curring here.    The  field  about  the 

vas  deferens  and  vagina  is  also  '         fTj^jfj  ' 

comparatively  free  from  testes  fio.  49.— multickps  oaioebi.  matxtee  seoment. 
for  some  distance  on  each  side.  ^^^^  ^^^^  ^*^^' 

The  testes  press  close  to  and  even  in  contact  with  the  lateral  borders 
of  the  ovaries  and  also  extend  to  the  vitellarium  and  between  the 
vitellarium  and  the  ovaries.  The  vas  deferens  begins  close  to  the 
median  stem  of  the  uterus  on  the  pore  side  and  first  extends  at  an 
angle  posteriorly  and  laterally.  It  is  very  much  looped  from  its  origin, 
the  loops  extending  widely  along  the  longitudinal  axis  of  the  worm, 
even  across  the  vagina,  and  also  back  and  forth  along  the  general 
path  of  the  vas  deferens,  the  loops  being  so  numerous  as  to  form  a 
dense  wide  structure.  The  cirrus  pouch  eictends  to  the  median  border 
of  the  ventral  excretory  canal.  It  is  piriform  to  elongate  elliptical 
in  shape,  often  with  a  concavity  on  the  posterior  side,  toward  the 
vagina,  and  about  260 1&  long  by  100  to  125  |jl  wide. 


Digitized  by  VjOOQIC 


48 


PR0CEBDINQ8  OP  THE  NATIONAL  MUSEUM. 


Tuii.  65. 


Female  genitalia. — ^The  ovaries  (fig.  49)  are  elongated  along  the 
longitudinal  axis  of  the  strobila,  of  the  same  size,  and  reniform  to 
fan-shaped,  the  interovarian  field  varying  correspondingly  from  oval 
to  almost  quadrilateral.  The  vitellarium  is  roughly  triangular  in 
outline,  the  anterior  angle  projecting  a  short  distance  into  the  inter- 
ovarian field  and  occasionally  suppressed  at  this  point  to  form  a 
tnincated  or  even  invaginated  structure  for  the  reception  of  the 

shell-gland.  The  vitellariimi  is 
often  irregular  or  asymmetrical 
and  in  some  segments  may  even 
be  elongated  along  the  longitudi- 
nal ax]3  of  the  strobila,  a  quite 
distinctive  feature  (fig.  50).  The 
I  vitellarium  does  not  extend  lat- 

\  erally  as  far  as  the  ovaries  do. 

!  The  shell-gland  is  comparatively 

•  large,  at  times  distinctly  in  the 

'\  clear  near  the  anterior  apex  of 

the  vitellarium  and  at  times  ap- 
parently in  contact  with  the  vi- 
tellarium or  occupying  an   in- 
vagination at  the  anterior  apex 
of  the  vitellarium.    The  vagina 
follows  the  general  contour  of 
the  portion  of  the  cirrus  pouch 
lying  nearest  the  lateral  margin 
of  the  segment,  being  straight 
when  the  cirrus  pouch  is  straight 
and     following    the    concavity 
when  the  pouch  is  concave  pos- 
teriorly.   It  then  bends  abruptly, 
usually  at  right  angles,  but  at 
times  at  an  obtuse  angle  or  again 
at  an  acute  angle  back  toward 
the  margin  of  the  segment.    It 
then  turns  medially  and   after 
pursuing  a  short  wavy  course, 
with  usually  two  crests,  or  even 
making  another  loop,  it  swings  in  a  wide  curve  around  the  nearest 
ovary  to  the  receptaculum  seminis  in  the  interovarian  field.    In  gravid 
segments  the  median  stem  of  the  uterus  is  very  wide  and  has  from  12 
to  15  wide  lateral  branches  which  in  turn  send  out  wide  secondary 
branches.    The  median  field  of  the  narrow  segments  is  thus  reduced 
to  nearly  a  solid  mass  of  eggs,  the  space  between  the  wide  uterine 
areas  being  very  small.    The  eggs  are  nearly  spherical  and  are  25  to 
80  |&  in  diameter. 
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Hosts. — ^Primary:  Canis  familiarise  Secondary:  Capra  hircus. 

Location. — In  small  intestine  of  primary  host.  In  central  nervous 
system,  liver,  lungs,  spleen,  kidney,  bladder,  intermuscular  connective 
tissue,  under  peritoneum  and  subcutaneous  in  secondary  host. 

Locality. — ^India  (Punjab,  at  Lahore,  and  Bengal)  and  Ceylon. 

Type-material. — U.  S.  National  Museum  No.  16590.  (Bureau  of 
Animal  Industry  Helminthological  Collection.) 

Life  history. — Eggs  produced  by  the  adult  worm  in  the  primary 
host  pass  out  and  are  ingested  by  the  secondary  host  in  contaminated 
food  and  water.  In  the  digestive  tract  the  embryo  escapes  from  its 
shell  and  migrates  into  the  tissues  of  the  host,  where  it  develops  into 
a  coenurif  orm  larva.  On  ingestion  of  this  larva  by  the  primary  host, 
some  or  all  of  the  heads  attached  to  it  may  give  rise  to  strobilate 
worms  in  the  intestine. 

Gaiger  (1907)  first  recorded  this  parasite  from  the  goat  at  Lahore, 
India.  He  had  two  cases  of  the  larval  parasite  occuring  in  the  con- 
nective tissue,  and  because  of  the  site  of  the  worm  and  the  presence 
of  what  he  regarded  as  daughter  cysts,  he  concluded  that  the  para- 
site was  Miilticeps  serialise  the  form  commonly  found  in  the  connec- 
tive tissues  of  the  rabbit,  rather  than  M.  miilticeps^  the  form  com- 
monly found  in  the  central  nervous  system  of  ungulates.  He  fed 
some  cyst  material  to  a  dog  and  to  a  rat.  The  rat  died  in  two  days 
and  the  hooks  were  recovered  from  the  stomach.  The  dog  began  pass- 
ing segments  of  tapeworm  on  the  fourteenth  day  and  was  killed  on  the 
thirty-first  day.  The  small  intestines  were  found  packed  with  tape- 
worms from  1  to  40  cm.  long. 

Two  years  later,  Dey  (1909)  reported  this  parasite  from  the  goat 
in  Bengal,  India.  In  this  case  the  parasites  were  found  in  the  brain, 
intermuscular  coiinective  tissue,  in  subcutaneous  situations,  and  in 
the  mesenteries  and  attached  to  the  peritoneum  of  the  abdominal  wall 
and  the  serous  covering  on  the  viscera.  A  dog  was  first  treated  with 
taeniacides  and  purgatives  and  then  fed  some  cyst  material.  In  a 
month  and  a  half  the  dog  began  passing  segments  of  tapeworm  and 
and  was  killed  two  weeks  later.  Seventy-five  tapeworms,  the  longest 
1.82  meters  long,  were  recovered  from  the  small  intestine,  and  the 
scolices  found  to  agree  with  those  of  the  coenurus. 

Southwell  (1912)  reports  Coenums  serialis  from  the  goat  and 
Taenia  serialis  from  the  dog  in  Ceylon.  The  record  from  the  goat 
must  be  regarded  as  a  record  of  I£.  gaigeri^  and  that  from  the  dog 
may  be. 

Gaiger  (1915)  lists  it  from  the  goat  in  India  with  a  note  to  the 
effect  that  it  is  common. 

In  a  previous  paper  (Hall,  19105) ,  Gaiger's  and  Day's  records  of 
M.  seriaUs  from  the  goat  were  provisionally  accepted  as  correct,  with 
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a  note  to  the  effect  that  the  parasite  would  receive  further  attention 
later.  Through  the  courtesy  of  Doctor  Gaiger,  specimens  of  the 
coenurus  from  the  goat  and  of  the  tapeworm  from  the  dog  were 
furnished  to  the  United  States  Bureau  of  Animal  Industry,  and  an 
examination  of  these  showed  them  to  be  a  new  species.  That  there 
are  no  rabbits  in  India,  a  fact  Gaiger  (1909,  530)  has  himself  noted, 
would  suggest  something  of  the  sort.  The  specimens  of  the  adult 
worm  are  much  smaller  than  the  largest  specimens  noted  by  Dey, 
but  as  the  size  depends  largely  on  whether  fresh  material  is  measured 
in  a  stretched  condition  or  preserved  material  is  measured  on  a  flat 
surface  this  is  a  small  matter.  In  the  specimen  which  I  have  desig- 
nated as  type,  the  segments  are  mature  about  5.5  to  6.5  cm.  back  of 
the  head.  The  general  anatomy  of  the  species  is  much  more  nearly 
that  of  M.  muUiceps  than  M.  seridlia.  The  strobila  is  delicate  and  the 
vagina  shows  a  peculiar  bend  which  is  strongly  suggestive  of  the  con- 
dition in  M.  muUiceps.  The  hooks  are  also  suggestive  of  M.  mvUi- 
oeps.  Gaiger  states  that  the  small  hook  has  a  bifid  guard,  but  this 
statement  is  often  made  of  tapeworms  that  do  not  have  a  bifid  guard. 
In  these  cases,  as  in  this  species,  there  is  an  appearance  of  bifidity 
found  on  focusing  which  is  due  to  the  fact  that  the  lateral  margins 
of  the  guard  are  commonly  thickened  and  the  median  ventral  portion 
thinned  and  often  slightly  grooved,  but  such  conditions  must  be  dif- 
ferentiated from  the  condition  of  true  bifidity  which  is  found  in  such 
hooks  as  those  of  Taenia  piHformis. 

An  examination  of  the  larva  shows  it  to  be  more  closely  related 
to  M.  multioeps  than  to  M.  serialis  morphologically.  Placed  in  a 
dish  with  typical  specimens  of  these  species  it  resembles  the  former 
much  more  than  the  latter,  and  the  same  is  true  of  scolices  detached 
from  all  three  species.  (Jaiger  (1907)  states  "there  was  a  very  dis- 
tinct tendency  in  most  cysts  towards  budding  off  of  daughter  cysts, 
and  although  actual  separation  of  a  daughter  cyst  was  not  seen,  in 
one  case  there  was  a  distinct  neck  dividing  off  a  portion  of  the  parent 
cyst.  Internal  budding  was  complete  and  many  of  the  cysts  were 
floating  free.  The  daughter  cysts  were  never  more  than  2  mm. 
broad  and  4  long,  and  were  always  egg-shaped  with  one  head  at  the 
narrow  end.  The  majority  of  them  were  attached  by  a  minute 
pedicle  to  the  parent  cyst,  but  could  be  easily  detached,  and  often 
they  were  present  in  bunches,  both  attached  and  free.''  I  find  on 
examination  that  a  striking  feature  of  this  species,  so  far  as  the 
available  material  is  concerned,  is  the  extraordinary  ease  with  which 
the  heads  detach  from  the  bladder  wall  and  so  come  to  lie  free  in 
the  internal  fluid.  The  great  majority  of  the  heads  in  the  available 
specimen  are  free  and  lie  in  a  mass  inside  the  bladder,  their  former 
position  being  marked  by  neat  prominent  apertures  perforating  the 
bladder  wall.    This  is  the  obvious  explanation  of  Gaiger's  statement 
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regarding  daughter  bladders.  These  are  deciduous  scolices,  but  they 
are  not  daughter  bladders.  It  is  interesting  to  note  that  we  have 
here  a  condition  suggestive  of  what  must  have  been  the  origin  of 
daughter  bladders,  namely,  a  deciduous  scolex,  but  it  is  so  recent 
a  development  here  that  the  cyst  has  not  yet  developed  a  reparative 
process  at  the  site  where  the  scolex  separates.  This  species  is  appar- 
ently intermediate  between  M.  multicepB  and  M.  serialis  in  this  and 
other  respects.  It  presents  an  interesting  study  from  a  physiological 
standpoint  in  that  it  is  capable  of  development  in  the  central  nervous 
system  and  also  in  the  connective  tissues  and  on  serous  surfaces, 
thus  combining  the  sites  of  the  other  species,  and  causes  the  forma- 
tion of  an  adventitious  capsule,  as  M.  serialis  does  and  M.  mulficeps 


FlQ.  61.— MULTICEP3  SEHULIS.     HEAD  VIEWED  FROM  THE  FRONT. 

does  not,  even  adhering  tightly  to  the  brain,  from  which  M.  muUi- 
ceps  slips  very  easily  and  with  no  trace  of  adhesions. 

MULTICBPS  8ERIAU8  (G«nrab»  1847a)  Stilet  and  StcreiiMn.  I»l6a. 

Synonyms. — Coenurus  serialis  Gervais,  1847a;  Taenia  seriaUs 
(Gervais,  1847a)  Baillet,  1863a;  Coenurus  cunicuU  (Diesing,  18636) 
Cobbold,  18646;  Coenurus  lowzowi  Lindemann,  1867a;  Multiplex 
seriaUs  (Gervais,  1847a)  Liautard  in  Hall,  1911  (reviewer's  error). 
(For  additional  synonymy,  see  Hall,  1910.) 

Specific  diagnosis. — Multiceps:  The  head  (fig.  51)  is  approxi- 
mately spherical  when  viewed  from  the  side,  but  quadrangular  when 
viewed  en  face,  and  is  860 1&  to  1.5  mm.  in  diameter.   The  rostellum  is 
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about  390  ^  in  diameter  and  bears  a  double  crown  of  26  to  32  hooks. 
The  large  hooks  (figs.  52  and  63)  are  135  to  175  ^  long.  The  blade  is 
of  moderate  curvature ;  the  handle  is  slightly  sinuous  in  outline,  fre- 
quently tapering  slightly  and  with  a  tendency  to  turn  dorsally  at 
the  distal  extremity;  the  guard  is  somewhat  cordiform  in  lateral 

view,  the  maximum 
diameter  being  a 
short  distance  from 
the  union  with  the 
blade  and  handle, 
and  with  a  projec- 
tion toward  the 
blade  along  this  line 
of  maximum  thick- 
ness. The  3 ma  11 
hooks  are  78  to  120  pi 
long.  The  blade  is 
of  strong  to  mod- 
erate  curvature; 
the  handle  is  short, 
thick,  and  curved, 
the  convexity  of  the 
curve  being  ventral ; 
the  guard  is  oval  to  cordiform  and  has  a  median  ventral  groove. 
The  suckers  are  large,  with  a  muscular  bulb  about  300  pi  in  diameter, 
but  are  set  close  together  and  are  not  conspicuous.  The  neck  is  dis- 
tinct, narrow,  almost  1  mm.  long  and  may  at  times  have  a  sharply 
defined  constriction  encircling  it.  The  developed  strobila  may  be 
from  20  to  72  cm.  long,  with  a  maximum  width  of 
3.5  to  5  mm.  and  is  very  thick  in  the  dorso-ventral 
dimension.  Mature  segments  are  wider  than  long, 
and  are  between  1.5  and  2  mm.  long,  and  2.5  and  3  mm. 
wide.  Gravid  segments  are  longer  than  wide  and  may 
be  6  to  12  DMn.  long  and  3  to  4  nun.  wide.  The  out- 
line of  the  strobila  is  neither  serrate  nor  smooth,  but 
is  uneven  as  a  result  of  transverse  furrows  of  the 
segments,  the  normal  convexity  of  the  segments  and 
the  prominence  of  the  genital  papillae.  Calcareous 
corpuscles  are  extremely  abundant,  oval  in  shape, 
with  a  maximum  diameter  of  about  20  pi.,  and  are  a  prominent  factor 
in  making  the  strobila  very  dense  and  opaque.  In  young  seg- 
ments the  posterior  angles  of  each  segment  are  considerably  pro- 
longed, but  the  prolongation  extends  posteriorly  rather  than  lat- 
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Fig.  53.— Multicxps 

SEBIALIS.       LABQB 
AND  SMALL  HOOKS. 
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erally,  and  so  lies  close  to  the  succeeding  segment  instead  of  pro- 
jecting and  forming  a  prominent  angle  and  thus  giving  a  serrate 
appearance  to  the  strobila.  In  older  segments,  the  posterior  seg- 
ment margin  is  prolonged  to  form  an  inf undibuliform  portion  which 
surrounds  the  anterior  portion  of  the  succeeding  segment  (fig.  54). 
In  a  naked  eye  inspection  of  the  strobila  this  prolongation  is  seen 
as  a  pale,  fairly  wide  band  separating  the  segments,  whereas  most 
related  tapeworms  show  a  narrow  depression  between  adjacent  seg- 
ments. The  genital  papilla  is  very  prominent  and  is  situated  posterior 
of  the  middle  of  the  segment,  sometimes  slightly  posterior  and  often 
very  much  posterior,  even  practically  at  the  posterior  edge  of  the 
lateral  border;  it  is  very  rarely  in  the  middle  of  the  segment.  The 
genital  cone  is  frequently  set  very  deep  at  the  bottom  of  the  genital 
pore.  The  genital  primordia  appear  almost  immediately  behind  the 
neck  as  densely  staining  areas  in  the  median  line.    Farther  back  on 


Fio.  &i.— MuLncups  sebialis.    Mature  sequent.    Enlarged. 

the  strobila  the  genital  canals  and  the  median  stem  of  the  uterus 
develop  as  outgrowths  from  this  central  area. 

Male  genitalia. — ^The  testes  (fig.  54)  are  numerous  and  set  close 
together  throughout  the  testicular  field.  In  the  segments  in  which 
they  first  appear  they  do  not  occur  in  the  field  of  the  median  stem 
of  the  uterus,  but  subsequently  this  field  is  invaded,  as  is  also  the 
field  of  the  vas  deferens  and  vagina.  They  extend  in  intimate  con- 
tact with  the  lateral  margins  of  the  ovaries  to  the  vitellarium  and 
posterior  of  the  ovaries.  Anterior  of  the  ovaries  there  is  an  ap- 
proximately square  field  free  from  testes,  the  lateral  testicular  fields 
being  connected  by  a  rather  straight  band  of  testes  crossing  the  an- 
terior portion  of  the  segment.  The  vas  deferens  apparently  origi- 
nates at  some  distance  from  the  median  stem  of  the  uterus  on  the 
pore  side  of  the  segment  and  is  apparently  very  little  looped.    The 
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cirrus  pouch  is  a  very  narrow,  elongated,  nozzle-shaped  structure, 
the  distance  from  the  median  end  of  the  cirrus  pouch  to  the  tip  of 
the  very  narrowly  elongate  conical  genital  eminence  being  200  to 
300  (1.  and  the  maximum  width,  near  the  median  end,  55  to  99  (i; 
the  pouch  is  occasionally  bent  or  curved;  it  is  expanded  to  contain 
the  few  loops  of  the  cirrus  only  in  the  median  portion.    The  external 

^ ^  aperture  is  often  on 

the  side,  rather  than 
the  tip,  of  the  gen- 
ital cone. 

Female  gemtor 
lia. — ^The  ovaries  are 
often  of  approxi- 
mately equal  size  and 
elongated  along  the 
transverse  axis  oi 
the  strobila.  The 
vitellarium  is  like- 
wise elongated  in 
the  same  direction; 
it  does  not  extend 
laterally  as  far  as 
the  ovaries;  in  toto 
mounts  it  sometimes 
seems  to  connect  the 
posterior  portions  of 
the  ovaries.  The 
shell  gland  is  small 
and  inconspicuous. 
The  vagina  comes  in 
from  the  lateral 
margin  of  the  seg- 
ment, presents  a  re- 
flexed  loop,  or  sev- 
eral loops,  near  the 
longitudinal   ex- 

FlO.  55.— MULTICEPS  83RIALI3.     GRAYID  8S0M£NT.  ,  ,  , 

cretory  canal  and 
curves  sharply  around  the  nearest  ovary  to  the  interovarian  field.  In 
gravid  segments  (fig.  55)  the  median  stem  of  the  uterus  has  20  to  25 
lateral  branches,  or  so  many  branches  which  in  turn  send  out  numerous 
anastomosing  branches  that  a  count  is  impossible.  The  entire  me- 
dian field  is  filled  with  uterine  developments  to  the  point  where 
almost  no  remaining  parenchyma  can  be  detected  between  the 
growths.  Even  in  gravid  segments  the  posterior  flap  of  the  segments 
overlaps  the  anterior  portion  of  the  succeeding  segment  so  much  as  to 
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distinctly  overlap  the  anterior  end  of  the  uterus,  whereas  in  related 
tapeworms  gravid  segments  show  a  tendency  to  become  very  dis- 
tinctly separated  and  constricted  at  their  point  of  contact  with  other 
B^ments.  The  eggs  are  elliptical,  31  to  34  pi  by  29  to  30  (i.  in 
diameter. 

Hosts. — ^Primary :  Gams  familiaris.  Secondary :  Lepus  europaeus 
(Z.  timidus)^  L,  caUfomumSj  L.  c.  wdUawaUa,  L.  c.  deserticola^  L. 
timidus  (Z.  vari(ibilis)j  L.  cdUformcus  texianvs  {L.  texiaryus)^  L. 
caUotiSj  Oryctolagus  cunicultiSj  L.  cumeulus  domesticus  (Z.  cunicib' 
ltis)j  Sciurus  vulpirvas  (?),  iS.  niger  neglectus  {S.  vulgaris)  j  S.  caro- 
Imensis  (?),  Myocastor  coypus  {Myopotamus  coypus). 

Location. — ^In  the  small  intestine  of  the  primary  host.  In  the  con- 
nective tissue  of  the  secondary  hosts,  intermuscular,  subcutaneous,  etc. 

Localities. — ^England,  Scotland,  France,  Switzerland,  Italy,  Eussia, 
Siberia,  Australia,  New  Zealand,  Japan,  India,  Tunis,  and  the  United 
States. 

Life  history. — ^Eggs  developed  by  the  adult  worm  in  the  intestine 
of  the  primary  host  pass  out  and  are  ingested  by  the  secondary  host 
with  contaminated  food  and  water.  In  the  digestive  tract  of  the 
secondary  host  the  embryo  escapes  and  bores  into  the  tissues  and 
possibly  into  the  circulation  of  the  host.  In  the  connective  tissue 
under  the  skin,  between  the  muscles,  and  elsewhere,  it  comes  to  rest 
and  develops  into  a  larval  form,  or  coenurus,  with  numerous  heads 
attached  and  also  with  the  production  of  internal  and  external 
daughter  bladders  which  in  turn  develop  numerous  heads.  On  in- 
gestion of  these  bladders  by  the  primary  host  the  tapeworm  heads 
develop  segments  and  form  the  strobilate  worm. 

The  thickness  of  this  worm  and  the  number  of  calcareous  cor- 
puscles make  it  an  imfavorable  subject  for  toto  moimts.  Unless 
the  calcareous  corpuscles  are  eliminated  by  the  use  of  some  acid,  the 
resulting  mounts  will  be  very  unsatisfactory,  and  even  after  they 
are  eliminated  the  thickness  of  the  worm  makes  it  a  very  much  less 
satisfactory  mount  than  such  translucent  worms  as  M.  mtUticepSy 
M.  gaigeri^  or  even  such  worms  as  Taenia  pisiformis.  The  descrip- 
tion given  above  is  based  on  specimens  furnished  to  the  United 
States  Bureau  of  Animal  Industry  through  the  courtesy  of  Professor 
Bailliet.  Material  from  North  America  available  to  the  present 
writer  through  the  courtesy  of  Prof.  F.  D.  Barker,  of  the  University 
of  Nebraska,  appears  to  conform  in  essential  respects  to  the  European 
form. 

In  a  previous  paper  (Hall,  1910)  I  have  noted  that  the  records  of 
this  parasite  from  the  squirrel  were  probably  correct.  Since  then  I 
have  recorded  (Hall,  1911)  the  development  of  this  species  in  Sciurus 
caroUnensis. 
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In  the  same  paper  (Hall,  1910)  I  stated  that  the  parasite  appar- 
ently did  not  occur  in  Germany.  Later  information  is  to  the  same 
effect.  It  would  be  interesting  to  know  why  a  parasite  which  occurs 
in  France,  Switzerland,  Italy,  Eussia,  and  Siberia  does  not,  appar- 
ently, occur  in  Germany,  Austria,  and  Himgary,  in  spite  of  the  fact 
that  primary  and  secondary  hosts  are  present  in  the  countries  in  ques- 
tion, and  so  far  as  any  one  knows,  under  circumstances  presumably 
as  favorable  as  in  the  countries  in  which  the  parasite  is  found. 

Genus  ECHINOCOCCUS  Rudolphi,  1801a. 

Synonyms. — Acephalocystis  Liaennec,  1804;  Liococcus  Bremser, 
1819a;  Splanchnococcu8  Bremser,  1819a;  Echinokokkas  Buhl,  1856a; 
Echinococcifer  Weinland,  1858a.  (For  additional  synonyms  see 
Stiles  and  Stevenson,  1905a.) 

Generic  diaffnosis. — ^Taeniinae :  Strobila  composed  of  not  over  four 

or  five  segments,  of  which  only  the  posterior  terminal  segment  is 

gravid.     Head  armed  with  a  double  crown  of 

hooks.    Genital  pores  marginal  and  irregularly 

alternate.    Larval  stage  an  echinococcus,  a  blad- 

Fio.  66. -Echinococcus     derworm  with  a  thick  laminated  wall  and  with 

0EANUL08U8.     larqe     Qp  without  intcmal  or  external  daughter  cysts; 

AND      SMALL     HOOKS.  n./7 

X  300.  apter  leuck-     brood  capsules  develop  in  the  mother  or  daugh- 
^''^  ^^*  ter  cysts  and  contain  several  scolices.    Adults  in 

carnivorous  animals;  larval  stage  in  herbivorous  and  omnivorous 

animals. 
Type-species. — Echinococcus  granulosus  (Batsch,  1786a)  Rudolphi, 

1805a. 

ECHINOCOCCUS  GRANULOSUS   (BatMh,  1786a)   RndelpU,   1805a. 

Synonyms. — Taenia  echinococcus  Siebold,  1853;  Echinococcifer 
echinococcus  (von  Siebold,  1853)  Weinland,  1861;  Taenia  echinococca 
Koeberle,  1861a ;  Taenia  (Echinococcifer)  echinococcus  of  Leuckart, 
1863;  Taenia  {Arhynchotaenia)  echinococcus  of  Diesing,  1864a; 
Taenia  echinoccus  von  Linstow,  1878;  Taenia  {Echinococcus)  echi- 
nococcus  of  Bailliet,  1885a.  (For  additional  synonyms,  see  Stiles, 
1906a.) 

Specific  diagnosis. — Echinococcus:  Head  very  small,  subglobular, 
scarcely  300/*  in  diameter.  Bostellum  prominent,  armed  with  a  double 
crown  of  28  to  50  booklets.  The  large  hooks  (fig.  56)  are  22  to  30  fx 
long  (40  to  45  ft,  according  to  Leuckart).  They  have  a  blade  of  very 
slight  curvature,  which  tends  to  lie  in  a  prolongation  of  the  longi- 
tudinal axis  of  the  handle,  and  which  is  very  thick  at  the  base;  the 
handle  is  rather  straight,  short,  and  thick,  and  with  dorsal  and 
ventral  swellings  in  the  median  portion;  the  guard  is  excessively 
shortened  and  romided,  forming  practically  a  hemispherical  protu- 
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berance.  The  small  hooks  (fig.  56)  are  18  to  22  ji.  long  (30  to  38  ijl, 
according  to  Leuckart).  The  blade  is  very  short  and  very  little 
curved,  and  tends  to  lie  in  a  prolongation  of  the  longi- 
tudinal axis  of  the  handle ;  the  handle  is  comparatively 
long  and  narrow,  with  a  prominent  dorsal  swelling 
near  the  middle  which  causes  a  tapering  to  the  distal 
extremity ;  the  guard  is  relatively  very  much  enlarged 
and  oval  in  outline.  The  suckers  are  130  ^  in  diameter 
and  are  set  well  back  from  the  rostellum.  The  neck 
attenuates  posterior  of  the  suckers  and  then  gradually 
increases  in  width  to  meet  the  anterior  margin  of  the 
first  segment  (fig.  57).  This  first  segment  is  almost 
square,  about  240  to  260  \k  long  and  wide,  and  is  sterile. 
The  second  segment  is  about  twice  as  broad  in  its  pos- 
terior portion  as  the  first  segment  and  is  about  four 
times  as  long,  and  is  mature.  The  third  segment  is 
gravid  and  is  much  larger  than  the  second,  attaining 
a  maximum  length  of  about  2  mm.  and  a  width  of 
600  PL.  The  longitudinal  excretory  canals  are  visible 
and  calcareous  corpuscles  are  present. 

Male  genitalia, — Testes  70  ji  in  diameter  and  about 
40  to  60  to  the  segment,  most  of  them  in  the  anterior 

and  posterior  ends  and 


PlO.  57.  — ECHIHO- 
COCCUS     ORAMU- 

Losus.  Strobi- 
latb  tapeworm. 
Enlarged.  Af« 
TER  Leuckart, 
1880. 


on  the  aporal  side  of 
the  median  field.  The 
vas  deferens  originates 
near  the  median  line  of 
the  segment,  anterior 
of  the  ovary  and  on  the 
pore  side  of  the  median 
stem  of  the  uterus,  and 
has  a  few  wide  coils 
before  entering  the  cir- 
rus pouch  (fig.  58).  In 
its  general  course  it 
extends  diagonally 
forward  to  the  cirrus 
pouch,  which  is  about 
500  |ji  long  and  extends 
almost  to  the  median 
line  of  the  segment. 
Female     genitalia. — 

Fio.  58.— EcHiNococcus  granulosus.    Frontal  sicnoNS  of      The  OVary  is  horseshoe- 

HATURE   SSOMXNTS.      0,    OVART;     9,  SBKLL^LAND;     y,  TOLK-        «k     ^    J       //•  roV  -xV 

GLAND.   Enlarged.   After  von  Erlanokr,  1880.  snapea    ^^ng.    Oo;,   Wltn 

the   median    isthmus 
narrower  than  the  ends,  and  the  concavity  posterior  is  subme- 
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dian  in  position  and  about  halfway  between  the  plane  of  the 
genital  pore  and  the  posterior  border  of  the  segment.  The 
vitellarium  is  situated  near  the  posterior  border  of  the  segment;  it 
consists  of  two  lobes,  a  dorsal  and  a  ventral,  lying  one  above  the 
other,  the  lobes  in  turn  being  formed  of  two  portions,  each  with  its 
own  duct.  The  shell-gland  is  spherical  to  oval.  The  ovaries,  vitel- 
larium, and  uterus  have  the  common  openings  of  their  tubes  within 
the  shell-gland.  The  vagina  ha3  a  large,  elongate,  setose  dilation 
about  50  (ji  in  diameter  near  the  genital  pore  and  bends  at  an  obtuse 
angle  median  of  this  to  extend  posteriorly  and  medially  to  a  recep- 
taculmn  seminis  about  14  (i.  in  diameter.  The  uterus  develops  com- 
paratively late,  forming  a  median  stem  and  lateral  enlargements,  the 
outlines  of  these  later  becoming  quite  indistinct.  The  eggs  are  32  to 
36  pi  by  25  to  30  pi  in  diameter. 

Hosts. — ^Primary:  Cania  famUiariSy  C.  lupua^  C.  aureus^  C.  dingo^ 
C.  mesomelasj  Felis  catua  {F.  c.  domestica)^  F.  concolor.  Second- 
ary :  Homo  sapiens^  Boa  taurua^  Ovia  ariea^  Capra  hircua^  Sua  acrofa 
domeatica^  S.  acrofa^  Pithecua  species  {Simla  cynomalgua) ,  Pithecua 
ailenua  {Simia  ailenua) ,  Simla  ayVvanua  {Simla  Inuua) ,  Ovla  ammon^ 
Camelua  hactrianuaj  C.  dromjedarlua^  Giraffa  species  {GamelopaTddUa 
giraffa)^  Tetraceroa  quadricomiay  Alcea  dlceay  Equua  cahaUuay  E. 
zehra^  E.  aainua^  Tapinia  indicuay  Cama  famUlariay  Felia  cataa  {F.  o. 
dom£aiica)y  F.  pardua^  Macropua  m^ajor^  Sciurua  vulgaria,  Mwngoa 
icJmeumon  {Herpeatea  ichneumon)  ^  Simia  aylvanua  {Inuua  ecau- 
datua) ,  Macropua  giganteua^  Ovia  argaliy  Tapvrua  am^ericaamaj  Oryo- 
tolagua  cumcuhia  {Lepua  cvmculua). 

Location. — ^In  small  intestine  of  primary  host.  In  practically 
every  organ  and  tissue  of  the  secondary  hosts. 

Localitlea. — Cosmopolitan. 

Life  hiatory. — ^The  eggs  produced  by  the  adult  worm  in  the  intes- 
tine of  the  primary  host  pass  out  and  are  ingested  by  the  secondary 
host  in  contaminated  food  or  water,  as  a  rule.  In  the  digestive  tract 
the  embryo  escapes  from  the  shell  and  makes  its  way  into  the  tissues. 
Here  it  develops  into  the  larval  stage,  a  bladderworm  which  may 
attain  the  size  of  a  child's  head,  commonly  called  an  echinocoocus 
or  hydatid,  and  known  under  nimierous  scientific  names,  largely  based 
on  morphological  variations  or  hosts,  and  characterized  by  the  forma- 
tion of  a  laminated  external  layer  and  a  delicate  internal  germinal 
layer.  As  a  defense  reaction  against  unfavorable  conditions,  the 
internal  germinal  membrane  or  scolices  derived  from  it  may  give 
rise  to  internal  daughter  bladders,  while  proliferative  elements  in 
the  cyst  wall  may  form  external  daughter  bladders.  Daughter 
bladders  may  form  grand-daughter  bladders  and  any  bladder  of  the 
series  may  form  brood  capsules  containing  scolices.  When  the  larvae 
are  ingested  by  the  primary  host,  the  heads  contained  in  these  brood 
capsules  develop  segments  and  form  the  strobilate  worm. 
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This  tapeworm  must  be  comparatively  common  in  dogs  in  some 
places  in  the  United  States,  as  the  larval  wonns  are  not  infre- 
quently met  with,  especially  in  swine,  in  the  meat  inspection  service 
of  the  United  States  Bureau  of  Animal  Industry.  However,  the 
worm  has  only  been  reported  by  Curtice  (1892^^),  who  collected  it  in 
a  dog  from  the  pound  in  Washington,  District  of  Columbia,  and  by 
Welch  (1890a),  who  developed  the  adult  worm  in  the  dog  as  the  re- 
sult of  feeding  experiments.  It  has  been  collected  from  dogs  in 
Alaska  by  Doctor  Joss  of  the  United  States  Bureau  of  Animal  In- 
dustry, its  occurrence  here  being  reported  by  Ransom  (1915). 

Family  MESOCESTOIDIDAE  Fuhrmann,  1907. 

Synonym. — Mesocestoidae  Ariola,  1899. 

Family  didgnosis. — ^Taenioidea :  Scolex  without  rostellum  or  hooks. 
Suckers  unarmed.  A  single  set  of  reproductive  organs  in  each  seg- 
ment. Genital  pores  located  on  the  ventral  surface  of  the  segment 
near  the  median  line.  Vagina  opens  in  front  of  or  beside  the  cirnis 
pouch.  Eggs  in  gravid  segments  inclosed  in  a  single  thick-walled 
egg  capsule.    Adults  in  mammals  and  birds. 

Type-genvs. — Mesoceatoides  Vaillant,  1863. 

Subfamily  Mesocestoidinae  Luhe,  1894. 

Subfarmly  diagnosis. — ^Mesocestoididae :  Characters  of  the  family. 
Type-genus. — Mesocestoides  Vaillant,  1868. 

Genus  MESOCESTOIDES  Vaillant,  1863. 

Synonyms. — Monodoridium  Walter,  1866;  Ptychophysa  Hamann, 
1885a. 

Generic  diagnosis. — Mesocestoidinae:  Genital  pores  near  the  an- 
terior fourth  of  the  ventral  surface.  The  uterus  forms  an  elongated 
median  sac  with  wavy  outline,  irregularly  constricted  at  certain 
points,  the  single  egg  capsule  forming  at  the  posterior  portion  of  the 
uterus  and  of  the  segment. 

Type-species. — Mesocestoides  amhigv/us  Vaillant,  1868. 

No  key  has  been  written  for  the  species  of  Mesocestoides^  for  the 
reasons  given  in  the  discussion  of  M.  litteratus. 

MBSOCBSTOIDBS  UNBATUS   (Goat.  1782a)   BaUltet,  18f So. 

Synonyms. — Taenia  lineata  Ooeze,  1782a;  Holy  sis  lineata  ^Goeze, 
1782a)  Zeder,  1808a;  Taenia  canis  lagopodis  Rudolphi,  1810a; 
(?)  Mesocestoides  litteratus  (Batsch,  1786a)  DoUey,  1894a/  Taenia 
pseudoeUiptica  Baillet,  1868a;  Taenia  pseudo-eueumerina  Baillet, 
1868a/  Ptychophysa  Uneata  (Goeze,  1782a)  Hamann,  1885a. 
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Fio.  59.  — Mesoces- 
toides  lineatus. 
Portion  ofStbo- 
bila,  showing  ma- 
TURE     SEGMENTS. 

Enlarged.  Af- 
ter Neumann, 
1896. 


Specific  diagnosis. — Mesocestoides:  The  head  is  600  to  900  ^  in 
diameter,  massive  and  somewhat  flattened  anteriorly.    The  rostellum 
is  replaced  by  a  slight  central  depression.    The  suckers  are  oval  and 
display  a  widely  opened  longitudinal  aperture.    The  neck  is  com- 
paratively short  and  thick.    The  strobila  measures  from  30  cm.  to 
2.5  meters,  and  shows  a  feebly  reddish  color  along  the  median  line. 
The  first  segments  are  very  short  and  indistinct.   The 
following  segments  become  square,  with  slightly  con- 
vex lateral  borders  and  with  slightly  prominent  pos- 
terior angles  (fig.  69).    Segments  become  mature  in 
the  middle  third  of  the  strobila.    The  terminal  seg- 
ments measure  4  to  6  mm.  long  and  2  to  3  mm.  wide, 
are  shaped  like  melon  seeds  and  are  swollen  in  the 
median  line  by  the  ovoid  uterine  capsule  filled  with 
eggs.    The  male  genitalia  develop  first. 

Male  genitalia. — ^Testes  large  and  numerous  (about 
50)  and  scattered  through  the  segment  both  median 
and  lateral  of  the  longitudinal  excretory  canals.  Vas 
deferens  describes  numerous  loops  near  the  mid-dorsal 
line  to  the  anterior  extremity  of  the  segment,  where 
it  turns  abruptly  and  enters  the  cirrus  pouch.  The 
cirrus  pouch  is  in  the  anterior  portion  of  the  segment,  is  well  de- 
veloped and  prominent,  piriform,  and  with  its  posterior  aperture 
opening  alternately,  usually  regularly  but  at  times  irregularly,  a 
little  to  the  right  and  to  the  left  of  the  median  line  (fig.  59).  The 
cin-us  is  from  50  pt  to  1  mm.  long,  swollen  at  its  proximal  extremity 
and  commonly  found  protruded  in  mature  segments. 

Female  genitalia. — The  ovaries  are  located 
in  the  posterior  fourth  of  the  segment,  and 
are  irregularly  spherical  to  oval.  There  are 
two  vitellaria  which  are  partly  posterior  of 
the  ovaries  and  partly  underneath  the  pos- 
terior portion  of  the  ovaries.  The  vagina  ex- 
tends anteriorly  and  then  returns  in  a  sinuous 
curve  posteriorly  from  the  genital  pore  and 
on  the  side  of  the  median  line  opposite  to  the 
cirrus  pouch  (fig.  60) ;  it  is  without  a  re- 
ceptaculum  seminis.  The  uterus  forms  as  an 
elongate  sac  in  the  median  line,  and  presents  ^^* 
anteriorly  a  curve  to  one  side,  the  cirrus  pouch  always  lying  in 
the  concavity  of  this  curve,  and  the  curve  being  alternately,  regularly 
or  irregularly,  to  the  right  or  to  the  left  (fig.  59).  The  posterior 
dilation  of  the  uterus  transforms  into  an  egg  capsule,  the  remains 
of  the  primitive  uterus  persisting  as  attached  cord-like  structures, 
a  short  one  posteriorly  and  a  longer,  sinuous  one  anteriorly.    The 
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Fio.  60.— Mesocestoides  unea- 
Tus.  Mature  segment.  En- 
larged.   After   Neumann, 
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eggs  are  ovoid,  40  to  60  [jl  long  by  35  to  43  pt  wide,  and  have  two 
very  thin  shells. 

Hosts. — ^Primary:  Canis  famUiaris^  0.  lagopus^  Vulpes  viUpes 
(F.  vulffaris)y  Felis  catus  {F.  domestica)^  Lynx  nuhicus  {Lynchus 
nubicus)^  Lynx  caraccA^  Felis  syVoestris  {Catus  sylvestrisy  F.  catus 
ferus) ,  f  Mus  musculus.    Secondary :  Unknown. 

Location. — Small  intestine. 

Localities. — France,  Iceland,  Germany,  Italy,  South  Africa. 

Life  history. — ^Unknown. 

MESOCESTOroBS  UTTERATUS  (Battch,  1786a)  Dolley,  1894a. 

Synonyms. — Taenia  litterata  Batsch,  1786a;  Alyselrrunthus  lit- 
teratus  (Batsch,  l786a)  Zeder,  1880a;  HaZysis  litterata  (Batsch, 
1786a)  Zeder,  1803a;  Taenia  utricvlifera  Walter,  1866;  Ptyehophysa 
litterata  (Batsch,  1786a)  Loennberg,  1896a;  Mesocestoides  tUnculi- 
ferus  (Walter,  1866)  Muehling,  1898&. 

Specific  diagnosis. — Mesocestoides:  See  Mesocestoides  lineatus. 

Hosts. — Primary:  Canis  familiaris^  Vulpes  vulpes  {Canis  wi- 
pes^ Vulpes  vulgaris)^  Martes  foina  {Mustela  foina)^  Canis  aureus^ 
Felis  sylvestris  {Felis  catus).    Secondary:    Unknown. 

Location. — Small  intestine  of  primary  host. 

Locality. — Europe  (Italy). 

Life  history. — Unknown. 

Setti  (1897&)  notes  the  fact  that  a  number  of  prominent  helmin- 
thologists  have  regarded  Mesocestoides  litteratus  as  identical  with 
Mesocestoides  lineatus^  and  then  takes  up  the  arguments  adduced  by 
Zschokke  (1888)  and  Condorelli  (1891)  and  concludes  that  these  two 
writers  are  in  turn  in  disagreement  as  to  the  specific  differences  said 
to  exist.  He  himself  finds  transitional  and  variable  features  in  the 
descriptions  and  his  material,  which  lead  him  to  conclude  that  the 
two  species  are  identical  or  of  only  varietal  standing.  The  present 
writer  is  in  no  position  to  pass  on  the  validity  of  the  two  species,  but 
there  appear  to  be  no  descriptions  on  which  a  working  key  could  be 
constructed  at  present  to  differentiate  the  two  species,  if  there  are 
two.  Under  the  circumstances  the  two  names  have  been  retained, 
but  no  attempt  has  been  made  to  write  a  specific  diagnosis,  as  any  that 
have  been  seen  would  vary  in  no.tangible  essential  feature  from  that 
of  M.  Uneatus. 

Family  HYMENOLEPIDIDAE  RailUet  and  Henry,  1909. 

Synonyms. — ^Hymenolepidae  Ariola,  1899 ;  Echinocotylidae  Ariola, 
1899;  Dilepinidae  Fuhrmann,  1907. 

Family  diagnosis. — ^Taenioidea:  Scolex  with  an  armed  rostellum 
or  without  rostellum.  Hooks  on  rostellum  not  hammer-shaped. 
Suckers  usually  unarmed.    A  single,  or  less  frequently  a  double,  set 
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of  reproductive  organs  in  each  segment.    Genital  pores  marginal  and 
bilateral,  unilateral,  or  regularly  or  irregularly  alternate.    Eggs  with 
thin  transparent  shells.    Adults  in  manmials,  birds,  reptiles,  and 
amphibia. 
Type-genus. — Eymenolepis  Weinland,  1868a. 

Subfamily  Dipyudiinae  Stiles,  1896. 

Synonyms. — ^Rhynchotaenia  Diesing,  1850a;  Malacolepidota  Wein- 
land, 1858a;  Cystoideae  Leuckart,  1863;  Cystoidei  Leuckart,  1886; 
Cystoidotaeniae  Railliet,  1885a;  Microtaeniae  Glaus,  1891;  Dipyli- 
dhiae  Bailliet,  1896;  Hymenolepinae  Perrier,  1897a;.  Dilepininae 
Fuhrmann,  1907 ;  Dilepidinae  Railliet  and  Henry,  1909. 

SubfamUy  diagnosis. — ^Hymenolepididae :  Eostellum  armed  or,  less 
frequently,  lacking.  Suckers  unarmed.  A  single  set  or,  less  fre- 
quently, a  double  set  of  reproductive  organs  in  each  segment. 
Uterus  sac-like,  simple  or  lobulated,  or  not  persistent,  breaking  down 
into  numerous  egg  capsules,  each  containing  one  or  several  eggs. 
Parauterine  organs  not  developed.  Adults  in  mammals,  birds,  and 
reptiles. 

Type-genus. — DipyUdiv/m  Leuckart,  1863. 

Genus  DIPTLIDIUM  Leackart,  1863. 

Synonyms. — Taenia  Linnaeus,  1758a,  part,  of  authors;  Taenia 
(Dipylidium)  Leuckart,  1863;  Alysehninthus  Weinland,  1858a,  not 
Zeder,  1800a;  Cryptocystis  Villot,  1882;  Microtaenia  Glaus,  1884; 
Depylidium  Sonsino,  1895;  DypUidium  Castellani  and  Chalmers, 
1910;  Dipylidum  Daniels,  1910. 

Generic  diagnosis. — ^Dipylidiinae :  Kostellum  armed  with  several 
circlets  of  hooks  which  are  of  rose-thorn  shape  and  usually  provided 
with  a  discoidal  base.  Suckers  unarmed.  A  double  set  of  reproduc- 
tive organs  in  each  segment.  Genital  pores  double  and  opposite. 
Testes  very  numerous,  scattered  throughout  the  entire  medullary 
parenchyma.  Vas  deferens  coiled;  vesicula  seminalis  lacking. 
Gravid  segments  usually  longer  than  broad.  Uterus  at  first  reticular, 
later  breaking  up  into  egg  capsules,  each  containing  one  or  more  eggs. 
Adults  in  mammals  and  birds. 

Type-species. — Dipylidium  caninum  (Linnaeus,  1758a)  Railliet, 
1892t;. 

KBT  TO  BPBCiaS  OV  DIPTLIDIUM. 

1.  Stroblla  not  over  25  mm.  long ;  rostellum  with  4  circlets  of  hooks,  the  hooks 

45  fi  long  and  with  a  handle  and  gaard ;  the  cirrus  ponch  opens  ventral  of 

the  vagina ;  1  egg  to  each  capsule Dipylidium  trincheaeit  p.  69. 

Strobila  5  cm.  long  or  longer;  hooks  rose-thorn-shaped 2. 

2.  Head  with  16  circlets  of  hool»;  strobila  20  to  SO  cm.  long;  1  egg  to  each 

egg  capsule Dipylidium  pasqualei,  p.  71. 

Heads  with  3  to  14  circlets  of  hooks 8. 
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8.  Head  with  18  or  14  circlets  of  hooka;  strobila  12  to  20  cm.  long;  45  to  60 
smaU  testes;  cirrus  pouch  250  to  260  m  long  and  crossing  the  longitudinal 
excretory  canals;  vitelUrium  roughly  spherical  and  smaller  than  the 
oyarian  lobes ;  1  large  egg,  62  to  68  m  in  diameter,  in  each  egg  capsule. 

DipyUdium  chyzeri,  p.  68. 
Head  with  not  over  6  rows  of  hooks ;  90  or  more  testes ;  2  or  more  eggs  in 

each  capsule 4. 

4.  Heads  with  6  circlets  of  hooks;  strobila  10  to  28.6  cm.  long;  130  to  140  testes; 
cirrus  pouch  extends  to  the  longitudinal  excretory  canals;  the  median 
ovarian  lobes  crescentic,  the  lateral  spherical;  the  vitellarium  reniform 
and  as  large  as  an  ovarian  lobe;  egg  capsules  with  2  to  15  eggs  and  at 
times  extending  lateral  of  the  longitudinal  excretory  canala 

Dipylidium  sexcoronaium,  p.  66. 
Heads  with  8  to  6  circlets  of  hooks;  cirrus  pouch  extends  across  the  excre- 
tory canals  regularly  or  occasionally ;  vitellarium  smaller  than  the  ovarian 

lobes  or  smaller  than  the  median  lobes 6. 

6.  Head  with  6  circlets  of  hooks ;  strobila  6  to  U  cm.  long ;  90  to  100  large  testes ; 
cirrus  pouch  curved,  convex  posteriorly  and  extending  distinctly  across 
the  longitudinal  excretory  canals;  vitellarium  smaller  than  the  ovarian 
lobes ;  spindle-shaped  receptaculum  seminis  present ;  vagina  opens  posterior 
of  the  cirrus  pouch  aperture ;  eggs  26  pi  in  diameter. 

Dipylidium  oerleyi,  p.  63. 
Head  with  8  to  4  circlets  of  hooks;  strobila  16  to  40  cm.  long;  100  to  200 
testes;  cirrus  pouch  piriform  and  extending  to,  or  occasionally  across,  the 
longitudinal  excretory  canals ;  no  receptaculum  seminis  present,  the  oviduct 
showing  a  compensatory  dilation;  vagina  opens  ventral  of  the  cirrus 
pouch  aperture ;  eggs  48  to  50  m  in  diameter Dipylidium  caninum,  p.  73. 

Parts  of  the  above  key  are  based  on  illustrations  where  the  features 
in  question  are  not  specifically  covered  in  the  text,  and  therefore 
depend  for  their  reliability  on  the  accuracy  of  the  illustrations  and 
the  constancy  of  the  features  covered. 

DIPYLIDIUM  OERLBTI  ▼•&  RAts,  If  tto. 

Specific  diagnosis. — Dipylidium:  The  head  (fig.  61)  is  broad  and 
club-shaped,  and  is  330  pi  long  and  390  fi  wide;  it  tapers  anteriorly 
to  form  a  blunted  cone ;  it  is  provided  with  a  rostellum  67  fA  long  and 
71  (i  wide  at  the  base,  conical  in  shape,  with  a  rounded  apex,  con- 
stantly retracted  and  lying  in  a  deep  depression.  The  rostelliun  bears 
5  alternating  circlets  of  hooks  covering  the  lower  portion  of  the  cone, 
the  tip  of  the  cone  being  free  from  hooks;  the  hooks  are  of  rose-thorn 
shape,  with  a  somewhat  bent  ventral  root  and  with  a  bevel-edged 
funnel-shaped  base,  so  that  the  entire  hook  has  the  general  form  of 
a  bent  funnel.  The  rostellum  is  prolonged  posteriorly  to  form  a  thick 
muscular  mass,  with  a  neck-like  constriction  anteriorly  and  termi- 
nating posteriorly  in  a  large  thick  conical  mass.  The  4  suckers  are 
oval  and  but  slightly  prominent.  The  neck  is  short  and  thick  and 
diminishes  in  diameter  posteriorly.  The  entire  strobila  is  5  to  11  cm. 
long  and  consists  of  70  to  90  segments.    The  anterior  segments  are 
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very  short.  Posterior  of  these  the  segments  lengthen  and  become 
ahnost  square  at  a  distance  of  5  to  6  mm.  posterior  of  the  head.  Pos- 
terior of  these  they  become  elongate,  attaining  a  maximum  length 
of  4  to  5  mm.  and  a  maximum  width  of  2  mm.  The  posterior  portion 
of  each  segment  is  longer  than  its  anterior  portion  and  extends  a 
slight  distance  laterally  to  form  the  serrate  margin.  The  terminal 
gravid  segments  are  pale  yellow  and  are  sometimes  piriform,  the 
anterior  portion  being  constricted  and  the  posterior  portion  ex- 
panded. The  genital  primordia  develop  comparatively  early  and  are 
recognizable  1  mm.  behind  the  head  in  the  twenty-fifth  to  the  twenty- 
seventh  segments,  the  male  genitalia  being  the  first  to  become  visible. 
In  mature  segments  (fig.  62)  the  genital  pore  lies  posterior  of  the 

middle  of  the  lat- 
eral margin,  and 
is  located  in  an  in- 
conspicuous de- 
pression. The  ex- 
cretory canals  are 
visible  just  poste- 
rior of  the  head 
and  become  larger 
and  wavy  in  the 
more  developed 
segments. 

Male  genitalia. — 
There  are  about  90 
to  100  large  testes, 
which  fill  the  an- 
terior  and   poste- 
rior portion  of  the 
field   between   the 
longitudinal      ex- 
cretory canals;  there  are  but  few  testes  in  the  portion  of  the  field 
near  the  female  genitalia.    The  very  much  convoluted  and  looped 
vas  deferens  lies  anterior  of  the  ovaries  and  meets  the  cirrus  pouch 
on  the  median  side  of  the  longitudinal  canals.     The  cirrus  pouch 
is  elongate  piriform,  with  the  dilation  toward  the  median  por- 
tion of  the  segment;  it  is  somewhat  curved,  with  the  convexity  of 
the  curve  directed  toward  the  posterior  portion  of  the  segment,  and 
extends  anteriorly  and  medially  across  the  longitudinal  canals. 

Female  genitalia. — ^The  ovaries  are  in  the  middle  field  of  the  seg- 
ment and  for  the  most  part  are  posterior  of  the  genital  pores.  They 
are  each  composed  of  two  lobes  separated  by  the  vagina,  and  each 
irregularly  lobulated.    The  vitellaria  are  smaller  than  either  of  the 


FlO.  61.  — DlPTUDnJM  OEKLm. 
HZAD.  ElfLAROXD.  AfTBK 
YON  RATZ,  190(W. 


riO.62.— DiPTUDnTMOERLETl.  MA- 
TURE SEOMSKT.  £nlaboe».  Ay* 
TEB  YON  RlTZ,  1900o. 


two  portions  of  each  ovary  and  are  likewise  irregularly  lobulated, 
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and  are  situated  just  posterior  of  the  ovaries.  The  small  shell  gland 
is  situated  around  the  oviduct.  The  opening  of  the  vagina  is  im- 
mediately behind  that  of  the  cirrus  pouch;  from  here  the  vagina 
extends  medially  in  a  somewhat  sinuous  and  curving  course  and 
swings  posteriorly  between  the  two  lobes  of  the  nearest  ovary  to  a 
spindle-shaped  receptaculum  seminis  in  the  comparatively  wide  clear 
field  between  these  lobes.  The  uterus  is  only  recognizable  in  the 
most  developed  segments  in  the  form  of  a  reticulum  lying  between 


Fio.  63.  — DrPTUDixTM   sexcobona-  ^0/nnfl 

Tuif.   Hkad.    Eklakoed.  Attkk  Fio.  M.— DirruDiuif  bexcobonatum. 

VON  RlTz,  1900O.  Head. 

the  testes.  When  full  of  eggs  it  bulges  out  in  part  and  forms  the 
egg  capsules.  The  eggs  lie  in  groups  in  these  capsules  and  are  round 
and  25  /bi  in  diameter. 

Host. — Primary:  Felis  catua  {F.  domestica). 

Location. — Small  intestine. 

Locality. — ^Hungary  (Budapest). 

Life  history. — ^Unknown. 

I  am  indebted  for  the  translation  of  von  B&tz's  Himgarian  descrip- 
tion of  this  and  the  next  species  to  the  courtesy  of  Dr.  Adolph  Eich- 
hom,  formerly  of  the  United  States  Bureau  of  Animal  Industry. 

DIPTLIDIUM  SBXCOBONATUM  tmi  RAts,  If tto. 

Specific  diagnosis. — DipyUdium:  The  head  (figs.  68  and  64)  is 
880  (I.  long  and  370  pi  wide,  oval  in  shape,  and  terminating  conically 
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anteriorly.  The  conical  rostellum  (fig.  65)  is  usually  retracted,  and 
is  46  |i  long  and  64  \k  wide  at  the  base.  The  middle  and  lower  thirds 
of  the  rostellum  are  covered  with  6  circlets  of  hooks,  which  lie  dose 
together  and  almost  cover  this  poition  of  the  rostellum.  My  Ameri- 
can specimens,  as  shown  in  figure  65,  have  100  or  more  hooks.  The 
hooks  are  rose-thorn  shaped,  those  of  the  most  anterior  row  being  the 
largest  and  those  of  the  posterior  row  being  the  smallest.  The  ros- 
tellum is  continued  posteriorly  as  a  muscular  mass,  of  which  the 
anterior  portion  is  thinner  and  the  posterior  portion  is  oval.  The 
suckers  are  slightly  prominent  and  are  elongated  longitudinally. 
The  neck  is  very  short  and  is  scalloped  by  an  imperfect  transverse 
segmentation  at  the  margin,  these  imperfect  segmentations  finally 
becoming  complete  and  forming  the  more  anterior  segments.    The 

entire  strobila  is  about  10  to 
23.5  cm.  long.  The  anterior 
segments  are  short  and  are 
followed  by  longer  ones  which 
become  almost  square  about 
1.5  cm.  posterior  of  the  head. 
About  the  middle  of  the 
strobila  they  are  elongated 
longitudinally,  becoming  sev- 
eral times  longer  than  wide. 
The  longest  segments  are 
about  at  the  union  of  the 
middle  and  posterior  thirds 
of  the  strobila,  and  are  6  to  7 

^         mm.  long  and  1  to  1.5  mm. 

y2Qi^fj)  wide.    Posterior  of  this  point 

they  become  shorter,  wider, 

P,0.e5.-D,MT^nTMSEX00E0NATtm.     ROSTELLUM.  ^^^      ^^^.^j^^^^        ^j^^      GUlarged 

posterior  margin  of  each  segment  forms  a  sort  of  collar  about  the 
smaller  anterior  margin  of  the  succeeding  segment.  The  primordium 
of  the  genital  pore  forms  on  young  segments  as  a  small  protuberance, 
but  in  more  mature  segments  this  disappears  and  leaves  instead  a 
small  depression,  which  is  posterior  of  the  middle  of  the  lateral 
margin  of  the  segment.  The  longitudinal  excretory  canals  are  very 
prominent,  even  in  young  segments,  and  later  show  as  wide  wavy 
canals;  the  transverse  canals  are  likewise  very  wide  and  are  situated 
at  the  union  of  adjacent  segments. 

Male  genitalia. — ^The  testes  (fig.  66)  are  spherical,  about  130  to 
140  in  number,  and  occupy  nearly  all  the  space  between  the  longi- 
tudinal canals  not  occupied  by  the  other  genitalia ;  they  are  especially 
numerous  in  the  middle  and  posterior  portions  of  this  field  and  leave 
a  clear  area  in  the  anterior  portion  of  the  segment.   The  vas  deferens 
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is  much  looped ;  it  lies  just  anterior  of  the  ovary  and  pursues  a  fairly 
straight  course,  aside  from  the  loops,  to  the  cirrus  pouch.  In  young 
segments  the  cirrus  pouch  has  the  shape  of  an  hourglass,  widened 
proximally  and  distally  and  constricted  medially;  in  mature  seg- 
ments it  is  piriform.  It  extends  to  the  longitudinal  excretory  canal, 
but  does  not  cross  it. 

Female  genitalia. — ^Each  ovary  (fig.  66)  consists  of  two  distinct 
lobes,  each  of  a  loose,  irregular  structure,  the  lobe  toward  the  median 
side  of  the  segment  following  the  convexity  of  the  curve  of  the  vagina 
in  a  roughly  crescentic  outline,  and  the  one  toward  the  lateral  side  of 
the  segment  lying  in  the  concavity  of  the  curve  of  the  vagina  in  a 
roughly  circular  outline.    The  ovaries  lie  mostly  posterior  of  the 
genital  pores.     The  vitellaria  are  relatively 
compact  reniform  structures  lying  posterior 
of  the  ovaries,  and  each  vitellarium  is  about 
as  large  as  one  of  the  two  principal  parts  of 
each  ovary.    The  shell-gland  is  a  relatively 
large  and  compact  reniform  structure  between 
the  ovary  and  the  vitellarium  and  displaced 
toward  the  median  line.    In  young  segments 
the  vagina  passes  almost  straight  medially; 
in  mature  segments  it  is  very  slightly  wavy  in 
the  lateral  field  of  the  segment  and  then 
curves  posteriorly  after  crossing  the  excretory 
canal  to  form  a  spindle-shaped  receptaculum 
seminis  in  the  very  narrow  curved  field  be- 
tween the  two   principal   portions  of  each 
ovary.    The  uteru3  is  only  seen  in  later  seg- 
ments and  is  a  fine  tubular  reticulum  branch- 

ing  through  the  median  field  and  especially  'Z^'^Z:  ^^Vr'. 
distinct  between  the  (?  female)  genitalia  enlaboed.  aftebvonriw. 
and  posterior  of  these.  After  the  constric-  ^*^* 
tion  of  some  parts  it  forms  egg  capsules  containing  2-3-8-15  eggs 
to  a  capsule.  The  eggs  are  spherical  and  are  21  [jl  in  diameter.  The 
densest  clumps  of  eggs  are  posterior  of  the  oviducts,  where  the 
capsules  form  almost  a  connected  network  and  may  lie  lateral  of  the 
longitudinal  excretory  canals. 

Host. — ^Primary:  Oanis  famSiaris. 

Locaiion. — Small  intestine. 

Localities. — ^Hungary  (Budapest) ;  United  States  (Bethesda, 
Maryland;  Detroit,  Michigan). 

Life  history. — ^Unknown. 

This  species,  reported  for  the  first  time  from  the  United  States  by 
Hall  (1917),  the  second  record  of  its  occurrence,  was  collected  by  the 
writer  from  a  dog  shipped  from  Fallon,  Nevada,  in  1910,  and  exam- 
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ined  post  mortem  for  parasites  in  1918.    In  view  of  what  we  know 
of  the  length  of  life  for  dog  cestodes,  it  is  unlikely  that  the  worms 
found  were  present  when  the  dog  arrived  at  Bethesda,  Maryland. 
However,  it  is  possible  that  the  dog  was  infested  with  worms  of  this 
species  and  that  the  worms  found  were  some  from  infestation  due  to 
eating  intermediate  hosts,  presumably  fleas  or  lice,  as  in  D.  caninum^ 
which  had  been  infected  from  the  original  worms.    It  is  also  possible 
that  the  infestation  origi- 
nated entirely  at  Bethesda. 
I      A    number    of    specimens 
were  collected   at  Detroit 
from  dogs  which  undoubt- 
-    *•     ,.  e<ily    became    infested    in 

FlO.  67.— DlFYLI-  ,  , 

DiuM  cHTZERi.     that  locality. 

HZ:  "/f."  Part  of  the  specific  de-  k,o.  6s.-d„tud,vm  chyzek..  kc 
TER  TON  RiTz,  scriptiou  is  based  on  von  tellum.  enlarged,  after  vok 
'*•'*•  Ritz's  illustrations,  and  so       ^^"'  ''^''' 

depends  for  its  reliability  on  the  accuracy  of  the  illustrations  and  the 

constancy  of  the  features  illustrated. 

DIPTUDIXJM  CHYZERI  Ton  Bits,  18975. 

Specip}  diagnosis.— DipyUdifum:  The  head  (fig.  67)  is  small,  852 
to  482  [JL  in  diameter,  and  conical.  The  rostellum  (fig.  68)  is  conical, 
112  (A  long,  and  terminates  in  a  rounded  tip. 
There  are  18  to  14  circlets  of  hooks,  forming  diag- 
onal rows  toward  the  tip  of  the  rostellum;  these 
hooks  are  of  rose-thorn  shape  with  a  flat  basal 
portion  attached  at  an  angle.  This  basal  part  is 
formed  by  a  long  flat  plate,  thinned  at  both  ends 
and  bent  at  the  anterior  end,  and  the  hook  length 
proper  is  not  over  two-thirds  the  length  of  this 
basal  portion.  The  largest  hooks  are  near  the  tip 
of  the  rostellum,  where  they  are  14  (&  long  and 
5.5  (A  thick;  nearer  the  base  they  are  10.5  by  5  («•; 
and  those  at  the  base  are  still  smaller.  The 
strobila  is  12  to  20  cm.  long  and  attains  its  maxi- 
mum width,  1.4  to  1.6  mm.,  near  the  middle,  at 
which  point  the  segments  are  almost  quadrate. 
Fio.eo.-DiPYLiniuM     Tlie  free  gravid  segments  are  4.5  mm.  long  and 

CHTZERI.    MATURE  8eO*  ^  rr\t  •        i  • 

MENT.  iMLAROEP.  At-     ( 00  to  750  |jL  Wide.    Thc  genital  pores  are  anterior 
TER  VON  RAT2, 18976.       ^^f  ^j^^  Riiddlc  of  thc  ktoral  margin  of  the  seg- 
ment.   The  longitudinal  and  transverse  excretory  canals  are  of  about 
the  same  width. 

Male  genitalia, — ^The  testes  (fig.  69)  are  small,  45  to  50  in  num- 
ber, and  are  scattered  at  comparatively  wide  intervals  throughout 


i  ^. 
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the  segment.  There  are  apparently  two  or  three  vasa  deferentia  on 
each  side  of  the  segment  (according  to  the  illustration)  and  they  ex- 
tend in  the  median  field  parallel  to  the  longitudinal  excretory  canals 
and  just  median  of  the  canals.  The  cirrus  pouch  is  large,  250  to 
260  [JL  long  by  120  to  180  \k  wide,  and  piriform,  and  extends  across 
the  longitudinal  canals  into  the  median  field. 

Female  genitalia. — Each  ovary  (fig.  69)  is  composed  of  two  prin- 
cipal lobes,  which  are  irregularly  lobate  elongated  structures  press- 
ing close  on  each  side  of  the  vagina  and  receptaculum  seminis,  those 
on  the  median  side  lying  on  the  convexity  of  the  curve  of  the  vagina 
and  receptaculum  seminis  and  having  a  roughly  crescentic  outline. 
The  ovaries  lie  mostly  posterior  of  the  genital  pores.   The  vitellarium 
is  a  roughly  spherical  mass  lying  posterior  of  the 
ovary  and  is  smaller  than  either  of  the  two  main 
ovarian  lobes.    The  shell-gland  is  very  small  and  is 
between  the  vitellarium  and  the  ovary.    There  is  a 
large  receptaculum  seminis.    Each  of  the  uterine 
capsules  contains  only  one  large  egg,  52  to  53  ^ 
in  diameter. 

Host. — Felis  catus  {Fells  domestica) . 

Location . — ^Intestine. 

Locality. — Probably  Hungary. 

Life  history. — Unknown. 

Part  of  the  above  description  is  based  on  von 
Ratz's  illustrations  and  so  depends  on  the  accuracy 
of  the  illustrations  and  the  constancy  of  the  fea- 
tures for  its  reliability,  as  noted  in  the  foregoing 
species. 

DIPTUDIUM  TBINCHE8EI  RaUll«t,  18»8<r. 

Synonym. — Divylidium   trinckesii  D i  a  m  a  r  e,    ^'^-  7o.~DipyLiDiu ir 

1QOO  TRINCHESEI.      AnTERI- 

loV  2a.  on  EXTRKMIT  V  OP  8TB0- 

Specific  diagnosis.— Dipylidivm:  Head  (fig.  70)  ^^'^^^"^^^'^^ 
globular,  with  a  relatively  large  imbutif orm  rostel- 
liun,  the  spherical  anterior  portion  provided  with  four  circlets  of 
about  80  hooks  (fig.  71),  the  largest  hooks  being  in  the  anterior  circlet 
and  the  smallest  in  the  posterior  circlet,  the  largest  attaining  a  length 
of  36  |jL  and  a  width  of  47  jj.;  the  hooks  of  the  first  three  rows  are 
provided  with  a  distinct  handle  and  guard  and  a  strongly  curved 
blade.  The  suckers  are  orbicular  and  prominent.  The  neck  is  short. 
The  entire  strobila  is  very  short,  attaining  a  length  of  about  25  mm. 
The  first  segments  are  rectangular,  with  rounded  margins.  The 
genital  primordia  appear  in  the  second  or  tiiird  segment  and  mature 
genitalia  are  present  in  the  tenth  segment.    The  mature  segments 
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(fig.  72)  are  vase-shaped.  Terminal  gravid  segments  (fig.  73)  be- 
come four  times  as  long  as  wide.  The  genital  pores  are  considerably 
anterior  of  the  middle  of  the  lateral  margin  of  the  segment,  their 
position  marking  the  point  of  maximum  width  of  the  vase-shaped 
segment. 

Male  genitalia. — ^Testes,  judging  from  the  figure,  are  few  in  num- 
ber and  scattered  through  the  median  field.  Vas  deferens  in  loops 
directed  toward  the  anterior  portion  of  the  segment,  and  pigmented 
black.  Cirrus  pouch  cylindrical,  somewhat  twisted,  and  opening 
ventral  of  the  vagina ;  it  apparently  crosses  the  longitudinal  canals 
in  a  wide  curve,  the  convexity  of  the  curve  directed  posteriorly. 

Female  genitalia. — Ovaries  compact  and  globular  to  reniform. 
Vitellaria  spherical.    The  vagina  opens  dorsal  of  the  cirrus  pouch 


FlQ.  71.— DiFYLIDIUM  TRINCHESEI.  HOOKS.  G,  HOOK  FROM  PIH3T  OR 
MOST  ANTERIOR  ROW;  6,  FROM  SECOND  ROW;  C,  FROM  THIRO  ROW; 
(f,FROM  FOURTH  ROW.     ENLARGED.     AfTEE  DuMARE,  18936. 


FlO.  ?2.— DlPYUDrUM  TRINCHE- 
8EI.    Ma TimF.  SEGMENT.    EN- 

LARQED.    After   Dumare, 
1803*. 


and  passes  medially  to  a  large  receptaculum  seminis  between  the 
ovarian  lobes.   The  egg  capsules  contain  one  egg  each. 

Hosts. — Primary :  FeUs  catus  {F.  domestica) .  Secondary :  Zamenis 
viridiflavus. 

Location. — ^In  small  intestine  of  primary  host.  In  cysts  in  the 
intestinal  wall  of  the  secondary  host. 

Localities. — ^Italy  (Naples) ;  Egypt  (Alexandria). 

Life  history. — ^Diamare  believes  that  Cysticercus  acanthotetra  Pa- 
rona  (1887)  found  in  Sardinia  in  cysts  in  the  intestinal  wall  of  the 
snake  Zamenis  viridiflavus^  is  the  larva  of  Dipylidium  trinche^ei. 
If  this  theory  is  correct,  the  worm  is  an  accidental  parasite  of  the 
cat,  as  cats  are  not  generally  in  the  habit  of  eating  snakes,  as 
Blanchard  (1907)  has  noted.  It  might  also  be  urged  that  there  is 
probably  comparatively  little  opportunity  for  the  ingestion  of  the 
eggs  of  the  adult  worm  by  a  secondary  host  like  the  snake  except  by 
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ingesting  the  primary  host,  a  thing  which  might  readily  occur  if  the 
usual  primary  host  is  some  small  mammal.  This  would  be  a  quite 
unusual  and  interesting  case,  where  the  infestation  with  a  larval 

stage  depended  on  the 
ingestion  of  a  primary 
host  by  a  secondary 
host.  But  in  view  of 
the  fact  that  the  sec- 
ondary host  must  in 
turn  be  eaten  by  the 
primary  host,  and  in 
view  of  the  fact  that 
the  only  known  inter- 
mediate ho^s  of  a  spe- 
cies of  Dipylidium  are 
insects,  Diamare's  hy- 
pothesis needs  experi- 
mental verification  be- 
fore it  can  be  accepted. 
Diamare  (1892a)  first 
gave  the  number  of 
hooks  in  this  species  as 
65,  but  later  (Diamare, 
1893)  gave  the  number 
as  about  80. 

DIPTUDIUM  PASQUALEI 
Diamare,  1898a. 


Fio.  74.— DiPTUDiim   PAa- 

QUALCI.  ANTKUOB  POBp 
nON  07  8TB0BILA.  BM- 
LABOXD.     AFTXR    DiA- 


Specific   diagnons. — 
Dipylidium:  Head  (fig. 
74)  globular,  800  to  900 
[JL    in    diameter.      The 
elongate, 
claviform 
rostellum 
is    acumi- 
nate ante- 
riorly and 
is     armed 

with  16  circlets  of  hooks  which 

have  a  discoid,  almost  circular  base, 

and  are  7  |jl  long  and  8  |jl  wide, 

those  of  the  last  row  being  smaller. 

The   suckers  are   rounded.     The 

strobila  is  from  20  to  80  cm.  long 

or  longer.    The  genitalia  develop 

rather  late  and  mature  segments 

(fig.  75)  are  still  rather  short  and  quadrilateral.    The  genital  pore 


Fio.  73.— Diptudium  trinchkssx. 
Gravid  seomxnt.  Enlarokd. 
Attxr  Diamari,  18036. 


Fio.  75.— DimiDnTM  tasqvalku   Maturk  sbo- 

MBNT.     ENLAROXD.     AfTER  DUMARX,  18836. 
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is  anterior  of  the  middle  of  the  lateral  margin  of  the  segment,  and 
the  cirrus  pouch  and  vagina  open  at  the  same  level.    Gravid  segments 

(fig.  76)  are  lanceolate  in  out- 
line. The  longitudinal  ex- 
cretory canals  are  very  large, 
three  times  as  large  as  in 
Dipylidium  caninum.  Calcare- 
ous corpuscles  are  numerous. 

Male  genitalia. — Judging 
from  the  illustration,  the  testes 
are  large,  few  in  number 
(about  50?)  and  uniformly 
distributed  through  the  me- 
dian field,  not  present  lateral 
of  the  longitudinal  excretory 
canals  or  of  the  ovaries.  The 
vas  deferens  appears  to  be 
moderately  looped  distally, 
and  coiled  in  the  antero-lateral 
corner  of  the  median  field 
proximally.  The  cirrus  pouch 
is  figured  as  extending  to  the 
lateral  canals  or  lying  entirely 
lateral  of  these  canals,  but  not 
crossing  them. 

Female  genitalia. — The 
ovary  is  bilobed  and  branch- 
ing. The  vitellarium  is  bi- 
lobed. SheU  gland  (?).  The 
vagina  opens  into  a  large  fusi- 
form receptaculum  seminis. 
The  egg  capsules  contain  one 
egg  each,  and  are  distributed 
throughout  the  fields  lateral  of 
the  longitudinal  canal  as  well 
as  median  of  it. 

Host. — Primary :  Felts  catu8 
(F.  domestica). 

Location. — Small  intestine. 

Locality.— Egypt    (Alexan- 

FlO.  76.— DlFTUDIUM    PASQVALEI.     GRAVID    SEOMENT.        dHa). 

ENLAKOEP.  AFTEE  DuMAEE.  1S93*.  ^i/g  history.-Vnkiioy,n. 

The  figures  for  the  size  of  the  head  are  based  on  Diamare's  state- 
ment that  the  head  is  twice  as  large  as  that  of  Z?.  ecUnorhynchoides. 
The  dimensions  of  the  hooks  are  taken  from  Blanchard  (1907). 
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DIPTUDIUM  CANINUM  (LfauaMM.  1758a)   Ralllifft.  1892t;. 

Synonyms.— Taenia  canina  linnaeufl,  1768a;  T.  maniUfarmia  Pal- 
las, 1781,  not  Batsch,  1786a;  T.  cucumerma  Bloch,  1782a;  T.  cateni- 
fanms  Goeze,  1782a;  T.  eUiptica  Goeze,  1782a;  T.  ellyptica  Batsch, 
1786a;  T.  cateniformis  canina  Linnaeus  of  Gmelin,  1790a;  T.  o. 
felh  Gmelin,  1790a;  Alysehninthua  eUypticus  (Batsch,  1786a)  Zeder, 
1800a;  Taenia  cunelceps  Zeder,  1800a;  Holy  sis  ellyptica  (Batsch, 
1786a)  Zeder,  1803a;  Tenia  canina  (Linnaeus,  l758a)  van  Beneden, 


FlO.  77.— DlPYUDIUM  CANINUM.     HSAD. 

1861a;  T.  cucumerina  (Bloch,  1782a)  van  Beneden,  1861a/  Taenia 
(Dipylidium)  cucumerina  Bloch  of  Leuckart,  1863;  CryptocysHs 
trichodectis  Villot,  1882;  DypyUdium  canimmn  (Linnaeus,  1768a) 
von  Kdtz,  1897. 

Specific  diagnosis. — Dipylidium:  Head  (fig.  77)  small  and  rhom- 
boidal,  360  to  460  \k  in  diameter  in  a  state  of  contraction.  RosteUum 
claviform,  186  (x  long  in  a  state  of  complete  evagination,  110  to  120  fi 
wide,  and  capable  of  retracticm  into  a  deep  cephalic  infundibulum. 
It  is  armed  with  three  or,  usually,  four  circlets  of  about  60  hooks 
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(fig.  78)  of  rose-thorn  shape;  the  hooks  of  the  most  anterior  row  are 
tiie  larger,  12  to  15  fi  long,  and  those  of  the  most  posterior  row  the 
smallest,  5  to  6  ft  long.  The  hooks  are  very  easily  lost  and  specimens 
are  frequently  found  without  any  hooks  or  with  only  a  few  still  in 
place.  The  suckers  are  very  large  and  ellipsoidal.  The  neck  is  short 
and  thin.  The  strobila  is  15  to  40  cm.  long  and  is  composed  of  80  to 
120  segments.  The  segments  are  at  first  very  short,  then  trapezoidal, 
and  finally  much  longer  than  wide.    Genitalia  develop  later.    Mature 

and  gravid  segments  (figs.  79 
and  80)  have  distinctly  convex 
lateral  margins,  giving  the  seg- 
ments the  characteristic  cucum- 
ber-seed   shape.      Gravid    seg- 

I ,  ments  are  8  to  11  mm.  long  and 

l/IO  mm  15  i^  3  jjjjjj,  wide,  and  are  often 

Pia.78.-DiPTLn>iuMCANiNuif.  HOOKS.  reddish  in  color.    Genital  pores 

are  in  the  middle  of  the  lateral  margin  of  the  segment  or  at  times 
posterior  of  this.  The  lateral  excretory  canals  are  quite  prominent. 
Male  genitalia, — Testes  numerous,  100  to  200  in  number,  and  oc- 
cupying most  of  the  parenchyma  not  occupied  by  the  female  genitalia. 
The  vas  deferens  in  mature  segments  extends  anteriorly  and  laterally 
from  the  vicinity  of  the  median  lobe  of  each  uterus,  toward  the  cirrus 
pouch,  only  the  final  loop  extending  posteriorly  to  the  cirrus  pouch. 
The  cirrus  pouch  may  extend  to  the  longitudinal  excretory  canal,  but 
is  usually  entirely  lateral  of  this ;  its  aperture 
is  dorsal  to  that  of  the  vagina. 

Female  genitalia. — ^The  two  lobes  of  each 
ovary  are  very  distinct,  separated  into  lo- 
bules, and  loosely  formed;  they  are  com- 
monly said  to  be  wing-shaped,  but  they  are 
very  irregular  and  difficult  to  characterize. 

The  vitellarium  is  some  distance  posterior  of  '^ul^^^'h^.  T^". 
the  ovary  and  is  irregular  and  very  loosely  after  Neumann  m  rail- 
lobulate;  it  is  smaller  than  the  median  ova-  "^^'isow. 
nan  lobe,  and  equal  to  or  smaller  than  the  lateral  lobe.  The  shell 
gland  is  between  the  ovary  and  the  vitellarium.  The  vagina  extends 
between  the  two  lobes  of  each  ovary  and  does  not  dilate  to  form  a 
receptaculum  seminis.  The  oviduct  is  dilated  to  compensate  for  the 
absence  of  a  receptaculum  seminis.  Each  egg  capsule  contains  from 
6  to  20  globular  eggs,  43  to  50  /a  in  diameter,  with  thin  shells  and 
with  an  onchosphere  25  to  36  /x  in  diameter,  provided  with  hooks  11 
to  14  ft  long. 
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Hosts.— PrimeiTy :  Cams  famMaris^  C.  mesomelas^  Felu  sylvestris 
{F.  catus),  F.  catus  {F.  catus  domestica)  ^  F.  maniculata^  Homo 
sapiens.      Secondary :    Tricho- 
dectes    canis^    Ctenocephalus 
canis^  Pulex  irritans. 

Location, — ^In  small  intestine 
of  primary  host.  In  the  visceral 
cavity  of  secondary  hosts. 

Locality. — Cosmopolitan. 

Life  history — ^Eggs  developed 
by  the  adult  worm  in  the  in- 
testine of  the  primary  host  were 
once  supposed  to  be  ingested  by 
the  secondary  hosts  either  on 
the  skin  of  the  primary  host, 
where  it  was  /soiled  by  feces,  or 
from  the  gravid  segments  di- 
rect. Melnikov  (1869)  has 
shown  that  Trichodectes  eats 
the  eggs  as  it  feeds  on  the  skin 
of  the  dog,  but  Joyeux  (1916) 
has  demonstrated  that  fleas  in- 
gest eggs  while  the  fleas  are 
larvae  feeding  on  debris,  the 
adult  flea  being  unable  to  ingest 
a  tapeworm  egg.  In  the  digest- 
ive tract  of  the  secondary  host 
the  embryo  escapes  and  makes 
its  way  to  the  visceral  cavity 
where  it  develops  into  the  tiny 
larva,  called  C ryptocystis 
trichodecti^.  When  lice  and 
fleas  infested  with  these  larvae 
are  ingested  by  the  primary 
host,  the  larval  head  passes  to 
the  intestine  and  gives  rise  to 
the  strobilate  worm. 

SYNOPTICAL  KBY. 

The  tapeworms  of  the  dog, 

/»«+    ««^  o^vv^-,^  «^l«4.,xJ  ««,^:«.^«««       Pio.  80.— DiPYLmnm  CANiNUM.    Gravid  SEOMENT. 

cat,  and  some  related  carnivores  enlarged,  after  diamare,  \mb. 

may  be  separated  into  the  fol- 
lowing groups  and  genera  by  the  use  of  the  appended  key  from  Hall 
(19166),   (corrected  for  stenographic  errors  involving  Dipylidium 
poBqtKdei  and  D.  ohyzeri)^  which  is  intended  to  designate  the  rela- 
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tions  and  importance  of  the  tapeworms  as  well  a^  to  distinguish  them 
from  one  another.  The  key  does  not  cover  the  species  in  the  family 
Diphyllobothriidae. 

1«  Head  provided  with  two  sliMike  suclvers,  and  segments  witli  a  rosette-shaped 
uterus  having  a  special  aperture  in  the  uiidventral  line  for  the  discharge 

of  eggs.    Larvae  in  flsh Diphyllobothriidae,  p.  4. 

Head  with  four  cup-shaped  suckers 2. 

2.  Follicular  yolk  glands  in  the  lateral  fields.    Accidental  in  the  dog. 

Ophiotaenia  punica,  p.  4. 

Yolk  glands  in  median  field,  never  in  lateral  fields 8. 

8.  Genital  pore  located  on  the  ventral  surface  near  the  median  line.  Eggs  in 
gravid  segments,  contained  in  a  single  thick-shelled  egg  capsule. 

Mesocestoides  lineatus,  Meeocestoides  litteratut 

(probably  identical  species),  pp.  59,  61. 

Genital  pore  lateral.    Eggs  in  gravid  segments,  contained  in  a  uterus  or  in 

numerous  egg  capsules 4. 

4.  Usually  large  forms.  Genital  pores  irregularly  alternate.  Rostellum  usually 
well  developed  and  usually  armed  with  a  double  crown  of  hooks,  rarely  with 
a  single  ( ?)  crown  of  hooks  or  unarmed.  Suckers  unarmed.  Uterus  with  a 
median  stem  and  lateral  branches.  Eggs  thick  shelled— Taeniidae,  5,  p.  5. 
Usually  small  forms.  Genital  pores  single  or  double;  if  single,  regularly  or 
irregularly  alternate.  Rostellum  present  or  absent ;  if  present,  armed  with 
one  to  numerous  rows  of  hooks.  Suckers  armed  or  unarmed.  Uterus  sac- 
like and  persistent,  or  a  single  or  double  uterus  with  one  or  several  para- 
uterine organs,  to  which  the  eggs  pass  in  the  final  stage  of  development. 

Eggs  with  thin,  transparent  shells Hymenolepldldae,  19,  p.  61. 

6.  Strobila  less  than  1  cm.  long  and  composed  of  a  head  and  3  pegmeuts,  only 
one  of  the  segments  being  gravid  at  a  time.  Lateral  uterine  branches 
often  quite  indistinct  Yolk-gland  globular.  Larval  staple  an  echinococcus 
with  thick  laminated  wall,  and  developing  brood  capsules  containing  the 

larval  scolices Bchinovoccus  ffranulosus,  p.  66. 

Strobila  at  least  several  centimeters  long  and  composed  of  a  head  and  nu- 
merous segments,  from  10  to  hundreds,  with  a  number  of  segments  usually 
gravid  at  one  time.  Lateral  uterine  branches  usually  distinct,  at  least  in 
early  stages  of  formation.  Yolk  gland  posterior  of  ovaries  and  elongate  or 
triangular^  with  one  side  parallel  to  the  posterior  margin  of  the  segment 
Larval  stage  a  bladderworm  with  thin  walls  and  never  containing  brood 
capsules 6. 

6.  Strobila  without  a  neck  and  with  a  double  circlet  of  many  and  very  large 

hooks,  the  large  hook  over  300  jt  long,  or  with  only  a  single  circlet  of  hooks 
(?).  Bladderworms,  so  far  as  known,  with  a  small  caudal  bladder  and 
with  a  long  segmented  structure  connecting  the  bladder  and  head.  Para- 
sitic In  Felidae 7. 

Strobila  with  a  neck  and  with  a  double  circlet  of  hooks,  the  large  hook  less 
than  300  |jl  long.  Bladderworms  with  a  caudal  bladder,  a  head  and  a  mod- 
erate-sized neck.    Parasitic  in  Canidae 10. 

7.  Rostellum  with  a  single  circlet  of  hooks  of  rose-thorn-shape.    Reported  from 

Lynw  lynw  (Felis  lynx) Taenia  monostephanos,  p.  88. 

Rostellum  with  a  double  circlet  of  hooks,  the  large  hooks  over  300  |jl  long-.8. 

8.  Large  hooks  60  to  74  in  number;  820  to  855  m  long;  the  large  hooks  ar- 

ranged so  as  to  form  in  effect  2  circlets  of  large  hooks,  being  alternately 
nearer  to  the  center  of  the  rostellum  and  farther  from  it. 

Taenia  macrocyUiSf  p.  UL 
Large  hooks  not  over  60  in  number 9* 
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9.  Hooks  26  to  52  in  number.    Well  developed  sphincter  vaginae. 

Taenia  taeniaefomiis,  p.  9. 
Hooks  28  to  60  In  number.  Probably  Identical  with  the  preceding  species. 

Taenia  laticolli^,  p.  8. 

10.  Vagina    witli   a   reflex   curve  near   the   lateral   excretory   canals.    Large 

hooks  135  to  180  /a  long  and  usually  with  a  sinuous  handle. 

MuUicepa,  11,  p.  39. 
Vagina  without  a  reflexed  curve  near  the  lateral  canals Taenia,  13,  p.  6. 

11.  Mature  segments  wider  than  long;  the  lateral  margins  of  each  segment 

often  scalloped  as  a  result  of  a  number  of  constrictions  or  furrows 
passing  around  the  segment  transversely;  the  posterior  margin  of  each 
segment  prolonged  posteriorly  to  overlap  the  anterior  margin  of  the  suc- 
ceeding segment  like  a  cuff.  Small  hook  with  short,  blunt  curving  handle. 
Genital  papilla  very  narrowly  conical  and  in  posterior  half  of  segment, 
often  near  posterior  margin.  Larva  a  coenurus  with  daughter  bladders, 
found  in  the  connective  tissue  of  rodents  (including  the  Lagomorpha). 

MuUiceps  aerialis,  p.  51. 
Mature  segments  longer  than  broad;  the  lateral  margins  of  each  segment 
smooth  and  not  scalloped;  the  posterior  margin  of  each  segment  pro- 
longed very  little  or  not  at  all  to  form  a  projection  over  the  following 
segment  Small  hooks  with  long  slender  handle.  Oenital  papilla  pos- 
terior of  middle  of  segment  but  never  near  posterior  margin.  Larva  a 
coenurus  without  daughter  bladders,  found  in  ungulates,  especially 
ruminants  12. 

12.  Small  hook  with  long  curving  handle  terminating  in  a  blunt  distal  ex- 

tremity. Large  hook  with  tapering  handle  with  sinuous  outline.  Testes 
do  not  extend  posterior  of  the  ovaries  to  the  vicinity  of  the  vitellarlum 
or  between  the  vitellarlum  and  the  ovaries.  Larva  a  coenurus  In  the 
central  nervous  system  of  ungulates,  especially  ruminants. 

Multicep8  tnulticep8f  p.  40. 

Small  hook  with  long  straight  handle  terminating  in  a  blunt  distal  ex- 
tremity. Large  hook  with  the  handle  not  tapering,  and  either  straight 
and  blunt  or  bent  dorsally  just  at  the  tip.  Testes  extend  posterior  of 
the  ovaries,  almost  to  the  vitellarlum  and  between  the  vitellarlum  and 
the  ovaries.  Larva  a  coenurus  in  the  central  nervous  system,  lungs, 
parenchymatous  organs  and  connective  tissue  of  ruminants. 

MuUicepa  gaigeri,  p.  46. 
18.  Forms  In  which  the  vagina  crosses  the  ovary  on  the  pore  side  in  some  seg- 
ments, and  forms  in  which  the  very  large  genital  papilla  is  practically  as 
long  as   the  margin  of  the  narrow   segments.    Bladderworms   In  the 
musculature  of  food  animals 14, 

Forms  In  which  the  vagina  does  not  cross  the  ovary  on  the  pore  side,  and 
In  which  the  genital  papilla  is  never  nearly  as  long  as  the  margin  of 

the  segments 15. 

14.  Gravid  uterus  with  20  to  25  lateral  branches  on  each  side  of  the  median 
steoL  Vagina  crosses  the  ovary  on  the  pore  side  In  some  segments. 
Genital  papilla  much  shorter  than  the  segment  margin.  Bladderworm 
in  musculature  of  sheep Taenia  ovia,  p.  32. 

Gravid  uterus  with  not  over  10  lateral  branches  on  each  side  of  the 
median  st^n.  Vagina  does  not  cross  the  ovary  on  the  pore  side  of  the 
segment  Genital  papilla  practically  as  long  as  the  lateral  margin  of  the 
narrow  segments.    Bladderworm  in  the  musculature  of  reindeer. 

Taenia  krahhei,  p.  86. 
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16.  Forms  with  the  hooks  from  170  to  294  fi  long.    Bladderworms  attached 

to  omenta,  mesenteries,  or  peritoneal  serosa 16. 

Forms  with  the  large  hooks  185  to  145  m  long.  Probably  accidental  parasites 
of  the  dog 17. 

16.  Large  hooks  225  to  294  m  long.    Testes  e3rtend  posterior  of  the  yltellarlum. 

Mature  segments  approximately  square.  Gravid  segments  with  8  to  14 
lateral  branches  on  each  side.  Vagina  only  slightly  dilated  and  curved 
near  margin  of  segment.     Bladderworm  in  rabbits,  rarely  in  mouse  or 

beaver Taenia  pisiformiSf  p.  22. 

Large  hooks  170  to  224  m  long.  Testes  do  not  extend  posterior  of  the 
Yltellarlum.  Mature  segments  distinctly  wider  than  long.  Gravid  seg- 
ments with  5  to  10  lateral  branches  on  each  side.  Vagina  forms  a  sort 
of  crescent  by  dilation  and  curvature  near  lateral  margin  of  segment 
Gravid  segments  with  a  median  longitudinal  groove  terminating  in  a 
notch  posteriorly.  Bladderworm  usually  In  ruminants,  also  reported  from 
monkeys  and  rodents Taenia  hydatigena,  p.  28. 

17.  Guard  of  small  hook  twisted  so  that  its  flat  surface  tends  to  lie  in  the  plane 

of  the  blade  and  handle Taeiiia  hrachyaomay  p.  21. 

Guard  of  small  hook  not  so  twisted 18. 

18.  Head  acorn-shaped,  with  hooks  far  anterior  of  the  suckers.    Mature  seg- 

ments approximately  square Taenia  halaniceps,  p.  16. 

Head  not  acorn-shaped,  and  hooks  not  far  anterior  of  suckers.  Mature  s^- 
ments  distinctly  broader  than  long Taenia  hrauni,  p.  19. 

19.  Stroblla  not  over  25  mm.  long ;  rostellum  with  4  circlets  of  hooks,  the  hooks 

45  M  long  and  with  a  handle  and  guard ;  the  cirrus  pouch  opens  ventral  of 

the  vagina ;  1  egg  to  each  egg  capsule Dipylidium  trincheaei,  p.  69. 

Stroblla  5  cm.  long  or  longer ;  hooks  rose-thorn-shaped 20. 

20.  Head  with  16  circlets  of  hooks;  stroblla  20  to  SO  cm.  long;  1  egg  to  each 

egg  capsule Dipylidium  pasqualei,  p.  71. 

Head  with  3  to  14  circlets  of  hooks 21. 

21.  Head  with  13  to  14  circlets  of  hooks,  stroblla  12  to  20  cm.  long;  45  to  50 

small  testes;  cirrus  pouch  250  to  260  m  long  and  crossing  the  longitudinal 
excretory  canals;  vltellarlum  roughly  spherical  and  smaller  than  the 
ovarian  lobes ;  1  large  egg,  52  to  53  m  in  diameter,  in  each  egg  capsule. 

Dipylidium  chyzeri,  p.  68. 

Head  with  not  over  6  rows  of  hooks ;  90  or  more  testes ;  2  or  more  eggs  in 

each  egg  capsule 22. 

22.  Head  with  6  circlets  of  hooks;  stroblla  10  to  23.5  cm.  long;  130  to  140 

testes,  cirrus  pouch  extends  to  the  longitudinal  excretory  canals ;  the  me- 
dian ovarian  lobes  crescentlc,  the  lateral  spherical ;  the  Yltellarlum  reni- 
form  and  as  large  as  an  ovarian  lobe ;  capsules  with  2  to  15  eggs  and  at 
times  extending  lateral  of  the  longitudinal  excretory  canals. 

Dipylidium  sewcoronatum,  p.  65. 

Head  with  3  to  5  circlets  of  hooks;  cirrus  pouch  extends  across  the  ex< 

cretory  canals  regularly  or  occasionally;  vltellarlum  smaller  than  the 

ovarian  lobes  or  smaller  than  the  median  lobes 28. 

28.  Head  with  5  circlets  of  hooks;  stroblla  5  to  11  cm.  long;  90  to  100  large 
testes;  cirrus  pouch  curved,  convex  posteriorly,  and  extending  distinctly 
across  the  longitudinal  excretory  canals;  vltellarlum  smaller  than  the 
ovarian  lobes ;  spindle-shaped  receptaculum  seminis  present ;  vagina  opens 
posterior  of  the  cirrus  pouch  aperture ;  eggs  25  m  in  diameter. 

Dipylidium  oerleyi,  p.  68. 
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Head  with  3  to  4  circlets  of  hooks;  strobila  15  to  40  cm.  long;  100  to  200 
testes;  cirrus  pouch  piriform  and  extending  to  and  occasionally  across 
the  longitudinal  excretory  canals;  no  receptaculum  seminis  present,  the 
oviduct  showing  a  compensatory  dilation;  vagina  opens  ventral  of  the 
cirrus  pouch  aperture ;  eggs  43  to  50  m  in  diameter. 

Dipylidium  caninum,  p.  73. 

LIST  OP  HOSTS. 

The  writer  is  indebted  to  Mr.  Qerrit  S.  Miller,  of  the  United  States 
National  Museum,  for  supplying  the  correct  name  in  present  usage 
for  the  various  hosts  involved  in  this  paper.  The  names  used  by 
various  authors  which  are  no  longer  in  good  standing  are  covered 
in  cross  references. 

IffAlflffiT^ 


Mabsxjpiala. 

MAGROPODn>AS. 

Macropus  giganteus: 

Echinococous  granulo9us, 

Macropus  major: 

EehinococcuB  granulosus. 

iNSECnVOBA. 

Talptoab. 

Talpa  europaea: 

Taenia  taeniaeformis. 

CHSntOPTEBA. 

YESPmarmoviDAX. 
Plecotus  auritus: 

Taenia  taentaeformis, 
Casoovoba. 
OAifn>AX. 

Canis  aureus: 

Bchinooooous  granulosus, 

MesocesMdes    Utteratus. 
Canis  dingo: 

Bchinooooous  granulosus. 
Canis  famUiaris: 

Dipylidium  caninum. 

Dipylidium  sewcoronaium. 

Echinococous  granulosus. 

Mesocestoides  lineatus. 

Mesocestoides  Utteratus. 

Multiceps  gaigeri. 

Multiceps  multiceps. 

Multiceps  serialis. 

Taenia  balaniceps. 

Taenia  brachysoma. 

Taenia  hrauni. 

Taenia  hydatigena. 

Taenia  krahhei. 

Taenia  ovis. 

Taenia  pisiformis. 


Oabnivora — Continued. 
Canidae — Continued. 
Canis  latrans: 

Taenia  pisiformis. 
Canis  lupus: 

Echinococous  granulosus. 

Taenia  hydatigena. 
Canis  mesomelas: 

Dipylidium  caninum. 

Echinococous  granulosus. 

Taenia  hydatigena. 
Canis  nehracensis: 

Multiceps  multiceps. 

Taenia  pisiformis. 
Canis  lagopus.      See  Alopem 

lagopus. 
Canis    vulpes.      See    Yulpes 

vulpes. 
Saddle-backed  Jackal: 

Taenia  hydatigena, 
Alopem  lagopus: 

Mesocestoides  lineatus, 
Yulpes  vulgaris.    See  Yulpes 

vulpes. 
Yulpes  vulpes: 

Mesocestoides  Utteratus. 

Mesocestoides  lineatus. 
Fox: 

Taenia  pisiformis. 
Urooyon  cinero^rgentatus: 

Taenia  pisiformis. 

IfUfmUDAB. 

Oalictis  species: 

Taenia  macrocystis. 

Martes  foina: 

Mesocestoides  Utteratus. 
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MAMMALS— Continued. 


Gabnitoea — Continued. 

MusTELiDAE — Continued. 
Mtistela  erminea: 

Taenia  taeniaefarmiM. 
Mustela   foina.     See   Maries 

foina, 
Putorius   erminea.     See   Mu- 
stela erminea, 

ViVEBBIDAK. 

Mungos  ichneumon: 

Echinococcus   granulosus, 
Herpestes     ichneumon.       See 
Mungos  ichneumon, 
Feixdae. 

Felis  catus:   (See  also  FeUs 
sylvestris,) 

Dipylidium  oaninum. 

Dipylidium  chyzeri. 

Dipylidium  oerleyi, 

Dipylidium  pasqualei, 

Dipylidium  trinchesei. 

Mesocestoides  lineaius. 

Taenia  hydatigena. 

Taenia  pisiformis. 

Taenia  taeniaefomUs. 

Echinococcus   granulosus. 
Felis   catus   domestica.     See 

Felis  catus, 
Felis  catus  ferus.    See  Felis 

sylvestris, 
Felis  concolor: 

Echinococcus  granulosus. 

Taenia  taeniaefomUs. 
Felis    domestica.     See    Felis 

catus, 
Felis  eyra: 

Taenia  taeniaeformis. 
Felis  faguarundi.     See  FeUs 

yagouaroundi, 
Felis  lynx.    See  Lynm  lynto. 
Felis  m€tcroura: 

Taenia  taeniaeformis, 
Felis  maniculata: 

Taenia  taeniaeformis, 

Dipylidium  oanlnum. 
Felis  melivora: 

Taenia  taeniaeformis. 
Felis  mitis: 

Taenia  taeniaeformis. 
Felis  onoa: 

Taenia  taeniaeformis. 
Felis  pardus: 

Echinococcus  granulosus. 


Cabnivoba — Continued. 
Fexidae — Continued. 
Felis  species: 

Taenia  macrocystis. 
Felis  sylvestris: 

Dipylidium  canimsm. 

Mesocestoides  lineatus. 

Mesocestoides  tUteratus. 

Taenia  taeniaeformis. 
Felis  species: 

Taenia  macrocystis. 

Taenia  taeniaeformis, 
Felis  tigris: 

Taenia  pisiformis. 
Felis  yagouaroundi: 

Taenia  macrocystis. 
Catus   sylvestris.     See   Felis 

sylvestris. 
Lynx  baUeyi: 

Taenia  macrocystis. 
Lynx  canadensis: 

Taenia  laticollis. 
Lynx  caracal: 

Mesocestoides  lineatus. 
Lynx  lynx: 

Taenia  laticoUis. 

Taenia  monostephanos. 
Lynx  nuhicus: 

Mesocestoides  lineatus. 
Lynx  rufa.    See  Lynx  ruffus. 
Lynx  ruffus: 

Taenia  macrocystis. 
Lynx  ruffus  maoulatus: 

Taenia  baUmiceps. 
Lynx  rufus  maeulatus.     See 

Lynx  ruffus  maculatus. 
Lynx  uenta.    See  Lynx  uinta. 
Lynx  uinta: 

Taenia  taeniaeformis. 
Lynch/us  nuhicus.     See  Lynx 
nubicus, 

RODBNTTA. 

MURIDAB. 

'^Lemmus  terrestrisf* 
Taenia  taeniaeformis. 

Ondatra  zibethioa: 

Taenia  taeniaeformis. 

Fiber  zibethicw.  See  Ondatra 
eibethica. 

Arvicola  amphibia.    See  Arvi- 
cola  amphibius. 

Arvicola  amphibius: 

Taenia  taeniaeformis. 
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MAMMALS— Continued. 


RoDENTiA — Continued. 
MuBiDAE — Continued. 

Arvicola  arvalia.    See  Micro- 

tu8  arvalis. 
Microtus  arvalis: 

Taenia  taeniaeformis. 
Epimya  norvegicua: 

Taenia  taeniaeformis, 
Epimys  rattus  alexandrinus: 

Taenia  taeniaeformis, 
Epimys  rattu8  rattus: 

Taenia  taeniaeformis. 
Mu8  musculus: 

Mesoceatoide*   lineatus. 
Taenia  pisifarmis. 
Taenia  taeniaeformis, 
Mus  rattus  alewandrinus.  See 
Epimys  rattus  alexandrinus. 
Mus   tectorum.     See  Epimys 
rattus  alexandrinus, 
Mtocastobidae. 

fMyocastor  coypus: 

Multiceps  serialis, 
Myopotamus      coypus.       See 
Myocastor  coypus, 

ScrURIDAE. 

Sciurus  caroUnensis: 

Multiceps  serialis, 
Sciurus  cinereus.    See  Sciurus 

niger  neglectus, 
Sciurus  niger  neglectus: 
Taenia  hydatigena, 
Multiceps  serialis. 
Sciurus  vulgaris: 

Echinococcus  granulosus. 
Multiceps  serialis. 
Taenia  hydatigena. 
Sciurus  vulpinus.    See  Sciurus 
niger  neglectus. 
Castoridae. 

Mountain  beaver: 

Taenia  pisiformis. 
Laqomorpha. 
Leporidae. 

Lepus  americanus: 

Taenia  pisiformis. 
Lepus  hrasiUensis,    See  Sylvi- 

lagus  brasiliensis. 
Lepus  califoniicus: 
Multiceps  serialis. 
62055— 20— Proc.N.M.  Vol.55 7 


Laqomobph  a — Con  t  i  1 1  ued. 
Lepobidas — Continued. 

Lepus     oalifomicus     deserH- 
cola: 
Multiceps  serialis. 
Lepus  calif omicus  texianus: 

Multiceps  serialis. 
Lepus     oalifomicus     walla- 
walla: 
Multiceps  serialis. 
Taenia  pisiformis. 
**  Lepus  callotis"   (New  Mex- 
ico): 
Multiceps  serialis. 
Lepus  cuniculus.    See  Orycto- 

lagus  cuniculus. 
Lepus    cuniculus    domesticus. 
See  Oryctolagus  cuniculus. 
Lepus    cuniculus    ferus.    See 

Oryctolagus  cuniculus. 
Lepus  europaeus: 

Multiceps  serialis. 
Taenia  pisiformis. 
Lepus  meamsi.     See  SylvHa- 

gus  floridanus  meamsii. 
Lepus  palustris.    See  SylvHa' 

gus  palustris. 
Lepus  sylvaticus.    See  SylvUa- 

gus  floridanus  mallurus. 
Lepus    texianus.    See    Lepus 

califomicus  texianus. 
Lepus     timidus:     (See     also 
Lepus  europaeus.) 
Multiceps  serialis. 
Taenia  pisiformis. 
Ijcpus   variabilis.    See  Lepus 

timidus. 
Oryctolagus  cuniculus: 

Echinococcus    granulosus, 
Multiceps  serialis. 
Taenia  pisiformis. 
Oryctolagus  cuniculus  domes- 
ticus.    See  Oryctolagus  cu- 
niculus. 
Oryctolagus    cunicitlus    ferus. 

See  Oryctolagus  cuniculus. 
Sylvilagus  auduhoni  baileyi: 

Taenia  pisiformis. 
Sylvilagus  brasiliensis: 
Taenia  macrocystis. 
Taenia  pisiformis. 
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▼0L.6S. 


MAMMALS— Contlniied. 


Lagomobpha — Oontinued. 
Lkpobidas— Continued. 

8ylvUaffU8    floridantu   nuOtM- 
ru8: 
Taenia  piHformii. 
SylvUaguB  floridanus  fneamtU: 

Taenia  pisiformU. 
SylvUagus  maUuru8,    See  SyU 
vUagus  floridanua  matturus. 
Sylvitagus  nuttaUi  pinetU: 

Taenia  piHformis. 
SylvUagus  palustris: 
Taenia  piHformis, 

AsnODACTYLA. 

Cebvidab. 

Cervus  axis.    See  Axis  axis. 
Cervus  elaphus: 

Taenia  hydatigena. 
Cervus   unicolor.     See   Rusa 

unicolor. 
Cervus  virginianus.    See  Odo- 

coUeus  americanus. 
Odocoileus  americanus: 
Taenia  hydatigena, 
Odocoileus  Jiemionus: 

Taenia  hydatigena, 
Mazama  rufa: 

Taenia  hydatigena, 
Mazama  nemorivaga: 

Taenia  hydatigena. 
Cariacus  macrotis.    See  Odo- 
coileus hemUmus, 
Cariacus  rufus.    See  Mazama 

rufa. 
Cariacus  simplicicomus.    See 

Mazama  nemorivaga. 
Aloes  dices: 

Echinococcus  granulosus. 
Taenia  hydatigena. 
Aloes  machlis,   See  Alces  alces. 
Rangifer  tarandus: 
Taenia  hydatigena. 
Taenia  krabhei. 
Rangifer  terrae-novae: 
Taenia  hydatigena. 
Rangifer    novae-terrae.      See 

Rangifer  terrae-novae, 
Tarandus  rangifer.    See  Ran- 
gifer tarandus. 
Capreolus  caprea.    See  Capre- 
olus  oopreolnj; 


Abtiodactyla — Oontinued. 
Cbbyidae — Oontinued. 
Capreolus  capreolus: 

Taenia  hydatigena. 
Axis  axis: 

Taenia  hydatigena. 
Rusa  unicolor: 

Taenia  hydatigena. 
Duiker : 

Taenia  hydatigena. 
Springbok : 

Taenia  hydatigena. 
Rooi  reebok: 

Taenia  hydatigena^ 
Columbia  deer: 

Taenia  hydatigena. 
Bliarrel : 

Taenia  hydatigena. 
Chamois : 

Multiceps  multiceps. 
Mouflon : 

Multiceps  multiceps. 
Gazelle : 

Multiceps  multiceps. 
Antelope : 

Multiceps  multiceps. 
African  antelope: 

Multiceps  multiceps. 

BOVIDAX. 

Bos  taurus: 

Echinococcus  granulosus. 

Multiceps  multiceps. 

Taenia  hydatigena. 
Buhalis  species: 

Multiceps  multiceps. 
Capra  hircus: 

Echinococcus  granulosus. 

Multiceps  gaigeri. 

Multiceps  multiceps. 

Taenia  hydatigena. 

Taenia  ovis, 
Kobus  ellipsiprymus: 

Taenia  hydatigena. 
Ozanna  equina: 

Multiceps  multiceps. 
Hippotragus    equinus.      See 

Ozanna  equina. 
Oazella  dorcas: 

Taenia  hydatigena, 
Oazella   euchore.     See   Anti- 
dorcas  euchore. 
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MAMMALS— Continued. 


Abttodacttla — Ck>ntinned. 
BoviDAi}— Continued. 
Antidorcas  euchore: 

Taenia  hydatigena. 
Oryx  beisa: 

Taenia  hydatigena. 
Oryx  leucoryx: 

Taenia  hydatigena, 
Ovis  ammon: 

Echinococcus  granulosus. 
Ovis  argali: 

Echinococcus  granulosus. 

Taenia  hydatigena. 
Ovis  aries: 

Echinococcus  granulosus. 

Multiceps  multiceps. 

Taenia  hydatigena. 

Taenia  ovis. 
Ovis  mexicana: 

Taenia  hydatigena. 
Ovis  miLsimon: 

Taenia  hydatigena, 
Rupicapra  rupicapra: 

Taenia  hydatigena. 
Rupicapra  tragus.    See  Rupi- 
capra rupicapra. 
Saiga  tartarica: 

Taenia  hydatigena. 
Tetraceros  quadricomis: 

Echinococcus  granulosus. 

SUIDAE. 

PhachocJioerus  aethiopicus: 

Taenia  hydatigena. 
Phachochoerus  africanus: 

Taenia  hydatigena, 
Potamochoerus  koiropotamus. 

Taenia  hydatigena, 
Potamochoerus  porcus.     See 
Potamochoerus      koiropota- 
mus. 
Sus  scrota: 

Echinococcus  granulosus. 

Taenia  hydatigena. 
Sus  scrofa  domestica: 

Echinococcus  granulosus. 

Taenia  hydatigena. 

GiRAFFIDAE. 

Qiraffa  species : 

Echinococcus  granulosus. 
Camelopardalis   giraffa.     See 
Oiraffa  species. 


Artiodacttla — Continued . 
Camelida£. 

Camelus  bactrianus: 

Echinococcus  granulosus. 
Camelus  dromedarius: 

Echinococcus  granulosus. 
Pebibsodacttla. 
Equidas. 

EquuB  oHnus: 

Eohinooocous  granulosus. 
Equua  cabaUus: 

Eohinooocous  granulosus. 
Multiceps  multiceps. 
Equus  zebra: 

Echinococcus  granulosus. 
Tapiridae. 

Tapirus  americanus: 

Echinococcus  granulosus. 
Tapirus  indicus: 

Echinococcus  granulosuM. 
Pbimates. 

hominidae. 

Homo  sapiens: 

Dipylidium  caninum. 

Echinococcus  granulosus. 

Multiceps  mtaticeps. 

J^SIOPYGIDAE. 

Simia  cynomolgus.    See  Pitfie- 

cus  species. 
Simia  sylvanus: 

Echinococcus  granulosus. 
Taenia  hydatigena. 
"  Simia  faunus:" 

Taenia   hydatigena. 
Simia     inuus.       See     Simia 

sylvanus. 
Simia  silenus.     See  Pithecus 

sUenus. 
Papio  maimon: 

Taenia   hydatigena. 
Pithecus  species: 

Echinococcus   granulosus. 
Taenia  hydatigena. 
Pithecus  silenus: 

Echinococcus  granulosus. 
Macacus     cynomolgus.       See 

Pithecus  species. 
Macacus    inuus.      See    Simia 
sylvanus. 
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TOL^65. 


MAinffAf.8     Contteoed. 


Pbimates— Continued. 

Lasioptgidab — Continued. 
Presbytia  enteUus: 

Taenia  hydatigena, 
SemnopitJiecus  enteUua.     See 

Pre$bytis  enteUua. 
SemnojHtftecua  cyno8uru8.  See 

Lasiopyga  cynoaura. 
Lasiopyga  cynosura: 

Taenia  hydatigena. 
Lasiopyga  mona: 

Taenia  hydatigena. 


Primates— Continued. 

Lasioptgidab — Continued. 
Lasiopyga  sabaeus: 

Taenia  hydatigena. 
Cercopithecus   mono. 

Lasiopyga  mono. 
Cercopithecus    sabaeus, 

Lasiopyga  sabaeus. 
Inuus  ecaudatus.    See  Simia 
sylvanus. 


See 


See 


BBPTILBS. 


COLUBRIDAE. 

Zamenis  viridifknms: 

DipyUdium  trinchesei. 


INSECTS. 


SiPHONAFTEBA. 
PULICIDAB. 

Pulew  irritans: 

DipyUdium  oaniwum. 
Otenocephalus  oanis: 

DipylidiuM  oaniwum. 


Mallophacul. 

Tbichodbotidab. 

Tricfwdectes  canis: 

DipyUdium  canimim. 
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QOLDBERO,  OSCAKUS  FeODOBUS  PAULUS  FeBDINANDUS. 

[1855a].  ISelmlntlium  disposltio  systematica.  Dis&  130  pp.,  2  1.,  1  pL,  22 
figs.    Ckitavo.    Berollnl. 

Haix,  Maubice  C. 

1910a.  A  new  species  of  cestode  parasite  (Taenia  balaniceps)  of  the  dog 

and  of  the  lynx,  with  a  note  on  Proteocephalus  punlcns.    pp.  139-151,  9 

figs.    Octavo.    Washington.     [Issued  Oct  25.]     (Proc.  U.  S.  Nat  Mus. 

(1780),  vol.  39,  1911.) 
19106.  The  gid  parasite  and  allied  species  of  the  cestode  genus  MultlcqiNi. 

I.  Historical  review.    U.  S.  Bur.  Anlm.  Indust  Bull.  125,  pt  1,  Wash.^ 

Oct  10,  68  pp.,  1  fig. 
1911.  The  gid  parasite  and  allied  species  of  the  cestode  gesaua  Multiplex 

[sic].     [Editorial  abstract]     Amer.  Vet  Rev.,  N.  Y.,  voL  38  (5),  Feb., 

pp.  591-592. 

1911.  The  coyote  as  a  host  of  Multlceps  multlceps.  [Secretary's  abstract 
of  paper  read  before  6  Meet  Helminthol.  Soc.,  Wash.,  Apr.  11.]  Science, 
N.  Y.,  n.  s.  (860),  vol.  33,  June  23,  p.  975. 

1912.  A  second  case  of  Multlceps  multlceps  in  the  coyote.  [Secretary's 
abstract  of  paper  read  before  9.  Meet  Helminthol.  Soc.,  Wash.,  Feb.  16.] 
Science,  N.  Y.,  n.  s.  (901),  vol.  35,  Apr.  5,  p.  556. 

1913.  A  new  nematode,  Rictularla  splendlda,  from  the  coyote,  with  notes 
on  other  coyote  parasites,  pp.  73-74, 6  figs.  Octavo.  Washington.  [Issued 
Aug.  23.]     (Proc.  U.  S.  Nat  Mus.  (2012),  voL  46, 1914.) 

1915.  The  dog  as  a  carrier  of  parasites  and  disease.  Bull.  260,  U.  S.  Dept 
Agrlc,  Wash.,  Nov.  23,  pp.  1-27,  figs.  i-14. 

1916a.  A  new  and  economically  Important  tapeworm,  Multlceps  gaigerl, 

from  the  dog.    Journ.  Amer.  Vet  Med.  Ass.,  vol.  50,  u.  ser.,  vol.  3  (2), 

Nov.,  pp.  214-223,  4  figs. 
1916&.  A  synoptical  key  to  the  adult  taenioid  cestodes  of  the  dog,  cat  uid 

some  related  carnivores.    Journ.  Amer.  Vet  Med.  Ass.,  voL  50,  n.  ser., 

vol  3  (3),  Dec.,  pp.  356-360. 
1917.  Parasites  of  the  dog  in  Michigan.    Journ.  Amer.  Vet  Med.  Ass.,  voL 

51,  n.  ser.,  vol.  4  (3),  June,  pp.  383-396. 

Ham  ANN,  Otto. 

1885a.  Taenia  llneata  Goeze,  elne  Tftnie  mit  fl&chenst&ndigen  G^eschlechts- 
5ffnungen.  Bin  Beitrag  zur  Kenntnis  der  Bandwtirmer.  Zltschr.  f.  wls- 
sensch.  ZooL,  Leipz.,  vol.  42   (4),  24.  Nov.,  pp.  718-744,  pis.  29-30. 

Habtmann,  Phiup  Jacob. 

1695&.  De  vesicularibus  vermibus  in  mure.  Misc.  Acad,  nat  curios.,  JAgs, 
and  Francof.  (1694),  Decur.  3,  An.  2,  Obs.  193,  pp.  304-305. 

JOTEUX,  CH. 

1916.  Sur  le  cycle  ^volutlf  de  quelques  cestodes.  Note  pr61imlnaire.  BulL 
Soc.  path,  exot.,  Par.,  vol.  9  (8),  Oct.  11,  pp.  578-583. 

Kholodkovski,  N.  a. 

1908.  Ueber  elne  neue  TEnie  des  Hunde&  Zool.  Anz.,  Leipz.,  voL  83  (13), 
15.  Sept,  pp.  418-420,  figs.  1-4. 
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Koeberl£,  Eugene. 

1861a.  Des  cysticerques  de  ttoias  chez  rhomme.  Gaz.  bebd.  de  m6d.,  Par., 
vol.  8  (12),  22  mars,  pp.  182-185;  (14),  6  avril.  pp.  216-219;  (17),  26 
avrll.  pp.  26a-265;  (21),  24  mal,  pp.  328-385. 

KftCHENHEISTEB,  Gk)TTLOB  FbIEDBICH  HEINBICH. 

1853e.  Experimente  (Iber  die  Entstehung  der  Cestoden  2ter  Stufe  zun&chst 
des  Coenurus  cerebralis.  Unter  Mitwlrkung  des  Herrn  Professor  Haub- 
ner  auf  Befebl  und  Kosteu  des  hoben  k.  sftchsiscben  Staatsministerii  des 
Innem.    Ztschr.  f.  kiln.  Med.,  Bresl.,  v.  4,  pp.  44^-451. 

KttoHENMEiSTEB,  GoTTLOB  Fbiedbich  Heinbich;  and  ZttBN,  Fbiedbich  Anton. 
[1878-81a.]  Die  Parasiten  des  Menscben.    2.  Aufl.,  x+iv+5-582  pp.,  figs., 
15  pis.    Octavo.    Leipzig. 

IiAENNEC,   RftNfi-THfiOPHILE-HYACINTHE. 

[1804a.]  M^moire  sor  les  vers  v^iculalres,  et  princlpalement  sur  cenx  qui 
se  trouvent  dans  le  corps  bnmain.  [Read  26  pluviose  An.  12  de  la  R^pub- 
lique.]    176  pp.,  8  pis.    Octavo,    [n.p.] 

DE  Lamabck,  Jean-Baptiste-Pierbe-Antoinb  DE  Monet. 

1816.  Histoire  natnrelle  des  anlmauz  sans  vert^brea  voL  2,  568  pp. ;  vol.  8, 
586  pp. ;  vol.  4,  603  pp.    Octavo.    Paris. 

La  Rite,  George  R. 

1911.  A  revision  of  the  cestode  family  Proteocephalldae.  Zool.  Anz.,  Leips^ 
vol.  38  (22-23),  21.  Nov..  pp.  473-482. 

Leidy,  Joseph. 

1855a.  Notices  of  some  tape  worms.     Proc.  Acad.  Nat  Sc  Phila.  (1854- 

55),  vol.  7  (12),  Nov.-Dec.,  pp.  443-444. 
1891a.  Notices  of  Entozoa.    Proc.  Acad.  Nat  Sc  Phlla.  [vol.  42,  ser.  8, 
vol.  20]   (3),  Oct-Dec.,  1890,  pp.  410-418.     [Published  Jan.  20.] 

Leske,  Nathanael  Gottfsied. 

(1780a.)  Yon  dem  Drehen  der  Schafe  und  dem  Blasenbandwurme  im  Ge- 
hime  derselben,  als  die  Ursache  dleser  Krankheit  52  pp.,  1  pi.  Octavo. 
Leipzig. 

LirucKABT,  Kabl  Geobg  Fbiedbich  Rudolph. 

1852&.  Parasitismus  und  Parasiten.  Arch.  f.  physiol.  Heilk.,  Stuttg.,  voL 
11  (2),  pp.  199-259;  (3),  pp.  379-437,  1  pi.,  figs.  1-22. 

1856a.  Die  Blasenbandwtlrmer  und  Ihre  Entwlcklung.  Zugleich  ein  Bei- 
trag  zur  Kenntniss  der  Cysticercus-Leber.  162  pp.,  3  pis.  Quarto.  Gies- 
sen. 

1863a.  Die  menschlichen  Parasiten  und  die  von  ihnen  herrtihrenden  Krank- 
heiten.  Ein  Hand-  und  Lehrbuch  fttr  Naturforscher  und  Aerzte.  vol.  1, 
viii4-766  pp.,  268  figs.    Octavo.    Leipzig  and  Heidelberg. 

1886(7.  The  parasites  of  man,  and  the  diseases  which  proceed  from  them.  A 
textbook  for  students  and  practitioners.  Natural  history  of  parasites  In 
general.  Systematic  account  of  the  parasites  infesting  man,  Protozoa- 
C!estoda.  Transl.  from  the  German,  with  the  cooperation  of  the  author, 
by  William  E.  Hoyle.    xxvl  pp.,  771  pp.,  404  figs.    Octavo.    Edinburgh. 

Lindemann,  Gael. 

(1867a).  [Helminthologlsches.]  [Russian  text]  Arch,  sudebnoi  med., 
St  Petersb.  (4),  Dec.,  pp.  118-154. 
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LUTNAEUS,  Gabolub. 

1758a.  Systema  naturae  per  regna  trla  naturae,  aecandum  daases,  ordines, 
genera,  spedes,  cum  characteribus»  differentils,  qrnonymis,  lods.  Bditio 
decima,  reformata.  toL  1,  1  p.  L,  828  pp.  Octayo.  HoJinlae.  [Pub- 
lished Jan.] 

1767a.  Systema  naturae  per  regna  trla  naturae,  secundum  classes,  ordlnes, 
genera,  species,  cum  characterlbus,  dUferentils,  oynonymls,  lods.  Bdltio 
duodeclma,  reformata.    toL  1,  pt.  2,  pp.  538-1827, 18  1.    Octayo.    Holmiaa. 

TON  LiNSTow,  Otto  Fbiedbich  Behnhabd. 

1878a.  Compendium  der  Helmlnthologie.  Eln  Verzelchnlss  der  bekannten 
Helmlnthen,  die  frel  Oder  In  thlerlsch^i  K($rpem  leben,  geordnet  nach 
Ihren  Wohnthleren,  unter  Angabe  der  Organe,  In  denen  sie  gefunden  sind, 
und  mlt  BelfOgung  der  Lltteraturquellen.  zzll  +  882  pp.  Octavo.  Han- 
nover.    [Published  16.  Mai.] 

1908tf.  Entozoa  des  zoologischen  Museums  der  Kalserlichen  Akademie  der 
Wlssenschaften  zu  St.  Petersburg.  2.  Ann.  Mus.  zool.  Acad.  imp.  d.  set  de 
St  P^tersb.,  vol.  8  (3-4),  pp.  265-294,  pis.  17-19.  figs.  1-86. 

190500.  Neue  Helmlnthen.  Arch.  f.  Naturg.,  Berl.,  71. J.,  vol.  1  (8),  Dec,  ppw 
267-276,  pi.  10,  figs.  1-17. 

LOENNBEBO,    EiNAB. 

(1896a.)  Ostoden.  Hamb.  Magalhaenische  Sammelreise  (1),  9  pp.,  1  pi., 
figs.  1--5.     [MS.  dated  21.  Nov.  1894.] 

LlTDWIO,    HUBEBT. 

1886a.  Dr.  Johannes  Leunis  Synopsis  der  Thierkunde.  Eln  Handbuch  fOr 
hOhere  Lehranstalten  und  ffir  Alle,  welche  slch  wlssenschaftllch  mlt  der 
Naturgeschichte  der  Thlere  besch&ftlgen  woUen.  8.  gftnzlich  umgear- 
beltete,  vermehrte  Auflage.  vol.  2,  xv  +  1231  pp.,  1160  figs.  Octavo. 
Hannover. 

liXTEHB,  Maximilian  Fbiedbich  Ludwio. 

1894a.  Zuv  Morphologie  des  Taenlenscolex.     Diss.  188  pp.,  2  L,  12  figs. 

Octavo.    K5nlgsberg  i.  Pr. 
1910.  Oystotftnien  sfidamerlkanlscher  Feliden.   ZooL  Jahrb.,  Jena,  SuppL  12, 
.  Heft  3,  pp.  687-710,  figs.  Or-h,  pis.  19-20,  figs.  1-12. 

Maodox,  R.  L. 

1873a.  On  an  entozoon  with  ova,  found  encysted  In  the  muscles  of  a  sheep. 
[Read  before  Roy.  Micr.  Soc.,  May  7.]  Month.  Micr.  Joum.,  Lond.  (54), 
vol.  9,  June  1,  pp.  245-258,  pis.  18-19. 

Melnikov,  Nicolaus. 

1869.  Ueber  die  Jugendzust&nde  der  Taenia  cucumerlna.  Arch.  f.  Naturg., 
BerL,  85.  J.,  vol,  1  (1),  pp.  62-70,  pi.  3,  figs.  Or-c, 

M^bius,  Eabl. 

1874.  Mollusken,  Wfirmer,  Bchinodermen  und  Ooelenteraten  2.  deutsche 
Nordpolarfahrt  .  .  .  1869  u.  1870  .  .  .  Karl  Koldewey,  Leipz.,  vol.  2: 
wissensch.  Ergebn.,  1.  Abt.,  pp.  246-261,  pi.  1,  figs.  1-24. 

Moniez,  Romain-Louis. 

18790.  Note  sur  le  Taenia  krabbel,  espdce  nouvelle  de  Taenia  arm&    Bull, 
sclent  d^p.  du  nord  [etc.],  Lille,  2.  ser.,  voL  2  (5),  mal,  pp.  161-168. 
1880a.  Essai  monographlque  sur  les  cysticerques.    Thtee.    1J90  pp.  1  L,  S 
pis.  Quarto.    Lilla 


Digitized  by  VjOOQ IC 


HO.  2258.       TABNIOID  CBBT0DB8  OF  DOGS  AND  OATB-^HALL.  91 

MuEHUNO,  Paul. 

1888&.  Die  Helmlntben-Faxma  der  Wirbeltiere  Ostpreussena.  Arclu  £. 
Natnrg.,  BerL,  04.  J.,  voL  1  (1),  Mai,  pp.  1-U8,  pis.  1-4,  figs.  1-28.  [MS. 
dated  Dec  1807.] 

MuELLEB,  Otto  Fbiedbich. 

1787a.  Verzeichniss  der  blsher  entdeckten  Eingeweidewtlrmer,  der  Thlere, 
in  welchen  sie  gefunden  worden,  and  beaten  Schriften,  die  deraelben 
erw&lmen.    Naturforsdier,  Halle,  voL  22,  pp.  33-86. 

Neumann,  Louis-Qeosqes. 

1896/.  Notes  sur  des  t6niadte  dn  chien  et  dn  chat  Mtoi.  Soc.  eooL  de 
France,  Par.,  vol.  9  (2-^),  pp.  171-184,  figs.  1-^. 

Paixas,  Peteb  Simon. 

1766&.  Miscellanea  zoologica,  quibus  novae  imprimis  atque  obscurae  ani- 

malium  species  describontor  et  observatlonibus  iconibusque  illustrantur. 

zii+224  pp.,  14  pis.    Qnarto.    Hagae  Ck)mitum. 
1781a.  Bemerkungen   tlber  die   Bandwttrmer  in   Menscben   und   Tbieren. 

N.  nord.  Beytr.  z.  pbya  u.  geogr.    Erd-  u.    VOlkerbeschr.   [etc.],   St. 

Petersb.  und  Leipz.,  vol.  1  (1),  pp.  3&-112,  pis.  2-3,  figa  1-38. 

Pabona,  Cobbado. 

1887&.  Elmintologia  sarda.  Ck)ntribuzloDe  alio  studio  del  vermi  parassiti  in 
animal!  di  Sardegna.  Ann.  mus.  civ.  di  storia  nat  di  Geneva  (1886-87), 
vol.  24,  ser.  2,  vol.  4,  27  gennaio-18  feb.,  pp.  275-384,  pis.  5-7,  figs.  1-58. 

Pebbdeb,  Bdmond. 

1897a.  Traits  de  zoologie.  [Ft  2],  fasc.  4,  pp.  1345-2136,  figs.  980-1547. 
Octavo.    Paris. 

Rahnesqub  [Rafinssque-Schmaltz],  Constantine  Schmaltz. 

1815a.  Analyse  de  la  nature  ou  tableau  de  Tunlvers  et  des  corps  organist 
224  pp.,  port    Duodecimo.    Palermo. 

Railust,  Alcidb. 

1885a.  £ltoients  de  zoologie  mMicale  et  agricole.     [Fasc  1],  800  pp.,  586 

figs.    Octavo.    Paris.    [Publisbed  oct] 
1886a.  £l6ments  de  zoologie  m6dicale  et  agricole.    [Fasc  2],  xv+801-1058 

pp.,  figs.  587-705.    Octavo.    Paris.     [Published  Juin.] 
189217.  Notices  parasitologiques.    Premiere  s^rie.     [Read  10  mai.l    Bull. 

Soc  zool.  de  France,  Par.,  vol.  17  (5),  mai,  pp.  110-117. 
1898a.  Traits  de  zoologie  mMicale  et  agricole.    ed.  2.    [Fasc.  1],  786  pp.* 

494  figs.    Octavo.    Paris.     [Published  d^] 
18964. — Quelques  rectifications  &  la  nomenclature  des  parasites.    Rec  de 

m#d.  v^t,  Par.,  vol.  73,  8.  ser.,  vol.  3  (5),  15  mars.,  pp.  157-161. 

Bailliet,  Alcide;  and  Henbt,  A. 

1909.  Les  cestodes  des  oiseaux.    Rec  de  m^  v6t..  Par.,  vol.  86   (9), 

15  mai,  pp.  887-338. 
1915.  Sur  un  c^nure  de  la  gerbille  &  pieds  veins.    Bull.  Soc  de  path,  ezot, 
Par.,  VOL  8  (4),  14  avril,  pp.  178-177,  figs.  1-8. 

Ransom,  B.  H. 

1913.  Oysticercus  ovis,  the  cause  of  tapeworm  cysts  in  mutton.  Joum.  Agric 
Research,  Dept  Agric,  Wash.,  vol.  1  (1),  Oct  10,  pp.  15-58,  figs.  1-18, 
pl&  2-4. 

1915.  The  Zoological  Division.  In  Rept  Ohief  Bu.  Anim.  Indust,  Ann. 
Rept  U.  S.  Dept  Agric,  Wash.,  pp.  58-60. 
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VON  RAtz,  Stephan. 

1807&.  Dlpylidium  chyzeri  n.  sp.     (A  macska  egy  tU  galandf^rge.)     Ter- 

m^szet  fOzetek,  Budapest,  vol.  20  (1-2),  1  Feb.,  pp.  197-203,  pi.  4,  fiffs. 

1-S;  summary  In  German,  pp.  259-266. 
1900o.  Parasitollgiai    Jegyzetek.     Veterlnarius,    Budapest,    vol.    28     (19), 

okt  1,  pp.  525-634.  figs.  1-4. 

RoBDEREB,  Joannes  Geoboius. 

1762a.  [Zwo  Gattungen  von  Fasciolla]     [Secretary's  abstract]     €U$ttlnir- 
Anz.  V.  gelehrt  Sacben  (1761-62),  61.  St,  vol.  2,  19  Junius,  pp.  587-680. 

RuDOLPHi,  Cabl  Asmxjno. 

1793a.  Observationes  circa  vermes  Intestinales.    46  pp.    Octavo.    Qryphlis- 

waldiae. 
1801a.  Beobacbtimgen  liber  die  ElngeweidewOrmer.    Arch,  t,  Zk)ol.  u.  Zoot» 

Brnschwg.,  vol.  2  (1),  pp.  1-65. 
1805a.  Beraerkungeu  aus  dem  Geblet  der  Naturgeschlchte,  Medicln   und 

Thierarzneykunde,  auf  elner  Reise  durch  elnen  Thell  von  Deutschland^ 

Holland  und  Frankreich.    2.  Theil,  2224-xvI  pp.    Octavo.    Berlin. 
1808a.  Entozoorum  sive  vermium  intestlnalium  hlstorla  naturalis.     voL  !• 

xxvi+527+xxvI  pp.,  6  pis.    Octavo.    AmstelaedamL 
1810a.  Idem.    vol.  2  (2).  xli-f386  pp.    Octavo.    AmstelaedamL 
1819a.  Entozoorum    synopsis   cui    accedunt    mantissa    duplex   et    iDdlces 

locupletlssiml.    x-f-811  pp.,  8  pis.    Octavo.    Berolini. 

SCHRANK,  PrANZ  VON  PAULA. 

1788a.  Verzeichnlss  der  bisher  hlnlilngUch  bekannten  EingeweidewUrmer, 
nebst  einer  Abhandlung  flber  Ihre  Anverwandtschaften.  6  p.  1.,  116  pp., 
1  table.    Duodecimo.    MQnchen. 

8C0P0LI,  J.  Ant. 

(1777.)  Introductlo  ad  hlstoriam  naturalem,  slstens  genera  lapldum, 
plantarum  et  anlmalium,  etc..  In  tribus  dlvlsa,  sublnde  ad  leges  naturae. 
Octavo.    Pragae. 

Sktti,  Ernesto. 

1897&.  Nuovi  elminti  deir  Eritrea.    Attl  Soc.  Ligust.  dl  sc.  nat  e  geogr., 

Genova,  vol.  8  (2),  glugno,  pp.  198-247,  pis.  8-9,  flgs.  1-41. 
1899a  Una  nuova  tenia  nel  cane  (Taenia  brachysoma  n.  sp.).    Atti  Soc. 

Ligust.  dl  sc.  nat.  e  geogr.,  Genova,  voL  10  (1),  mar.,  pp.  11-20,  pi.  1, 

flgs,  1-9. 

TON  SlEBOLD,  GabL  THEODOB  EbNST. 

1853e.  Ueber  die  Verwandlung  der  Echlnococcus-Brut  In  Taenlen.  Ztschr. 
f.  wissensch.  Zool.,  Leipz,,  vol.  4  (4),  18.  Apr.  pp.  409-424,  pi.  16A. 

SODEBO,   GbeGOBIO. 

1886a.  Nuove  ricerche  sulla  forma  e  struttura  del  cisticerco  della  cellulosa 
Morgagni,  Milano,  vol.  28,  pt  1  (10),  ottobre,  pp.  650-662,  flgs.  1-10. 

SoicKEB,  H.  Otto. 

1896c.  Results  of  an  examination  of  fifty  dogs,  at  Wasbington,  D.  C,  for 
animal  parasites.    Vet  Mag.,  Phlla.,  voL  3  (8),  Aug.,  pp.  483-487. 

SoNsiNO,  Pbospebo. 

1895c.  Dl  alcuni  entozoi  raccolti  in  Egitto,  finora  non  descrittL  Monitore 
zool.  Ital.,  Flrenze,  vol.  6  (6),  giugno,  pp.  121-125. 
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SOUTHWKLL,  T. 

1912.  A  description  of  ten  new  species  of  cestode  parasites  from  marine 
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A  HERETOFORE  UNDESCRIBED  METEORIC  STONE 
FROM  KANSAS  CITY,  MISSOURL^ 


By  George  P.  MiRimnTi, 
Head  Curator  of  Geology,  UnUed  8tate$  National  Museum. 


The  stone  described  below  was  first  brought  to  the  attention  of  the 
United  States  National  Museum  in  October,  1917,  by  Mr.  Edward 
Butts,  curator  of  the  Daniel  B.  Dyer  Museum,  of  Kansas  City,  Mis- 
souri, who  forwarded  a  small  fragment  for  identification.  Subse- 
quent correspondence  led  to  the  forwarding  of  the  entire  stone  to 
Washington  for  the  purpose  of  making  a  cast  and  for  description  of 
the  occurrence  and  its  lithologic  character.  The  history  of  the  stone 
as  given  by  Mr.  Butts  is  as  follows:  It  was  found  by  a  Mr.  C.  C. 
Frisby,  who,  in  1903,  was  working  a  stone  quarry,  now  abandoned,  at 
the  comer  of  Twenty-fourth  Street  and  Oakley  Avenue,  within  the 
corporate  limits  of  Kansas  City.  According  to  his  statement,  it  lay 
some  6  feet  below  the  surface,  having  penetrated  3|  feet  of  dirt  and 
soil  and  2|  feet  of  shaly  limestone,  coming  to  rest  about  6  inches 
above  the  solid  ledge.  Although  the  meteoric  nature  of  the  find  was 
suspected,  no  record  seems  to  have  been  made  of  its  finding,  and  in- 
quiries made  by  Mr.  Butts  fail  to  bring  to  light  any  conclusive  infor- 
mation on  the  subject.  A  Mr.  Whiting,  who  had  lived  within  100 
feet  of  the  spot  for  the  past  25  years,  had  no  knowledge  of  a  fall  in 
the  vicinity,  nor  had  a  Mr.  King,  who  had  lived  for  88  years  about  a 
fourth  of  a  mile  away.  From  its  general  appearance  one  can  only 
surmise  that  it  belongs  to  an  old  and  unrecorded  f  alL 

It  may  be  well  to  note,  however,  that  in  the  Transactions  of  the 
St.  Louis  Academy  of  Science  for  December,  1875,  Prof.  J.  C.  Broad- 
head  described  the  flight  of  a  meteorite  over  eastern  Nebraska  and 
northwest  Missouri,  the  stone  traveling  in  a  general  southeasterly 
direction  and  becoming  disrupted  with  the  usual  explosive  accom- 
paniments in  the  vicinity  of  St.  Joseph,  some  50  miles  north  of 
Kansas  City,  whence  it  passed  onward  and  was  lost  to  sight.  As 
the  directions  mentioned  would  carry  the  main  mass  to  the  east  of 
Kansas  City,  and  as,  moreover,  the  stone  here  being  described  must 
have  traveled  for  a  very  considerable  distance  as  a  nearly  complete 

^Moseiim  Catalogue,  No.  583. 
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individual  (it  is  plainly  not  a  fragment),  it  seems  more  than  doubt- 
ful if  there  is  any  connection  between  the  phenomena  described  by 
Broadhead  and  this  particular  fall. 

On  casual  inspection  the  stone  resembles  an  ordinary  decomposed 
bowlder  of  basic  igneous  rock,  much  oxidized,  cracked,  and  some- 
what exfoliated  (see  pis.  1  and  2).  Closer  inspection,  however,  shows 
still  remaining  traces  here  and  tliere  of  fusion  crusts,  which  gath- 
ered in  thicker  blebs  and  drops  on  what  was  plainly  the  rear  of  the 
stone  in  its  flight  through  the  atmosphere.  These  are  distinctly 
shown  in  the  lower  portion  of  plate  2.  A  polished  surface  of  a  frag- 
ment removed  from  the  already  broken  portion  at  the  upper  left  of 
figure  2  shows  a  texture  as  fine,  firm,  and  hard  as  that  of  the  stone 
of  Estacado,  Texas.  The  color  is  dark-brown  gray  and  the  indis- 
tinct chondrules  much  darker.  Thin  sections  under  the  microscope 
show  it  to  be  a  crystalline  spherulitic  chondrite,  consisting  essen- 
tially of  olivine  and  enstatite  with  the  usual  sprinkling  of  metal  and 
sulphide,  the  metallic  particles  being  smaJl  and  quite  inconspicuous 
excepting  when  a  polished  surface  is  viewed  in  reflected  light.  Occa- 
sional small,  colorless  particles  showing  on  indistinct  twin  banding 
may  be  feldspathic.  Oxidation  has  proceeded  too  far  in  the  frag- 
ment available  for  study  to  make  a  chemical  analysis  seem  worth 
the  while.  It  was  hoped  the  holders  of  the  stone  would  permit  its 
being  cut  to  sufficient  depth  to  yield  less  oxidized  material.  This, 
however,  they  are  averse  to  doing. 

This  stone  when  received  weighed  34,500  grams.  This,  allowing 
1,500  grams  for  the  fragments  lost  through  breaking  and  exfoliation, 
gives  an  approximate  original  weight  of  86  kilograms  for  the  entire 
mass.  The  dimensions  are  86.5  cm.  by  38  cm.  by  20.5  cm.  It  will  be 
known  as  the  Kansas  City  meteorite,  the  fourth  stone  foimd  within 
the  limits  of  the  state.^ 

1 1  find  the  following  in  the  American  Joarnal  of  Science  for  1876,  **  On  the  fall  of  a 
Meteorite  in  Kansas  City,  Missouri,  June,  1876,  by  John  D.  Parker  (letter  to  Bditors 
dated  Kansas  City,  Mo.,  Aug.  2,  1876).  On  June  25,  1876,  between  the  hours  of  9  and 
10  in  the  morning,  a  small  meteorite  fell  upon  the  tin  roof  of  Mr.  Isaac  Whittaker's  busi- 
ness house.  No.  656  Main  Street,  Kansas  City,  Mo.  The  meteorite  came  down  with  suffi- 
cient force  to  cut  a  bole  in  the  tin  roof  on  the  front  part  of  the  house  near  an  open 
window,  but  not  passing  entirely  through  the  tin,  it  bounded  back  a  few  feet  and  lay 
on  the  roof.  Mrs.  Baker,  who  occupies  rooms  in  the  front  part  of  the  house  in  the  second 
story,  and  Mrs.  Whittaker,  were  standing  near  the  window  when  the  meteorite  fell,  and 
heard  the  sharp  concussion  when  it  struck  the  roof.  Mrs.  Baker  immediately  picked  up 
the  meteorite  as  it  lay  near  her  on  the  roof,  but  dropped  it  again,  finding  it  too  hot  to 
retain  it  in  her  hand.  The  meteorite  is  a  plano-convex  specimen,  about  1)  inches  In  di- 
ameter and  about  i  of  an  inch  in  thickness.  The  outside  or  convex  surface  possesses  the 
usual  crusted  appearance,  while  the  inside  or  plane  surface  differs  from  ordinary  meteo- 
rites in  possessing  the  appearance  of  sulphuret  of  iron,  subjected  to  some  dofzree  of  beat, 
instead  of  nlckellferous  iron.  One  might  easily  infer  that  the  meteorite  was  sbaled  off 
from  a  large  bolide  that  passed  over  the  city  at  that  time.  As  it  fell  in  the  city,  I  have 
named  it  the  Kansas  City  Meteorite.     It  has  not  been  subjected  to  chemical  analysis.*' 

As  nothing  further  has  been  learned  regarding  the  above,  and  as,  moreover,  the 
meteoric  nature  of  the  object  would  seem  to  be  at  least  doubtful,  the  name  given  it  by 
Mr.  Parker  is  not  to  be  found  In  existing  literature  and  may  well  be  preempted,  to  use  a 
mining  term,  in  favor  of  the  present  faU. 

Digitized  by  V^OOQlC 


U.  8.  NATIONAL  MUSEUM  PROCEEDINGS.  VOL.  55    PL.  I 


Kansas  City  Meteoric  Stone  (Front  View). 

For  explanation  op  plate  see  paqe  86. 
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For  explanation  of  plate  see  page  96. 
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A  NEW  RESTORATION  OF  TRICERATOPS,  WITH  NOTES 
ON  THE  OSTEOLOGY  OF  THE  GENUS. 


By  Charles  W.  Gilmobe, 
Associate  Curator,  Division  of  Paleontology,  United  States  National  Museum. 


INTRODUCTION. 

The  life  appearance  of  Triceratops  has  been  depicted  by  numerous 
paintings  and  by  at  least  three  model  restorations.  During  the  years 
that  have  passed  since  most  of  these  restorations  were  prepared,  the 
discovery  of  many  new  specimens  and  especially  of  well-preserved 
skin  impressions  has  added  greatly  to  our  knowledge  of  the  probable 
life  appearance  of  the  homed  dinosaurs.  The  accompanying  pho- 
tographic reproduction,  made  from  a  recently  prepared  model,  aims 
to  embody  all  of  the  evidence  of  recent  discoveries  and  also  to  express 
my  conception  of  this  animal  in  the  flesh.     (See  pi.  3.) 

The  model  is  based  upon  the  mounted  skeleton*  in  the  United 
States  National  Museum  made  to  one-fourteenth  the  linear  dimen- 
sions of  the  original  skeleton.  It  will  be  noticed  that  the  head  is 
quite  different  from  the  skull  on  the  skeleton  and  in  explanation 
it  should  be  said  that  the  skull  and  lower  jaws  on  the  mounted 
specimen  pertain  to  a  different  individual  than  the  axial  and  appen- 
dicular portions,  but  that  with  the  latter  was  foimd  a  single  large 
horn-core  which  was  identified  by  the  late  Mr.  J.  B.  Hatcher  as 
resembling  the  horn-cores  of  Triceratops  elxitus  Marsh,  and  on  ac- 
count of  that  resemblance,  I  have  selected  the  skull  of  that  species 
as  the  basis  for  the  head  in  the  present  model. 

The  nonimbricating,  scalelike  texture  of  the  skin  as  represented 
in  the  model  is  based,  with  modifications,  upon  the  recently  dis- 
covered Ceratopsian  remains  in  the  collections  of  the  Canadian  Geo- 
logical Survey,  at  Ottawa,  with  which  well-preserved  skin  impres- 
sions were  found.'  Although  these  skin  impressions  pertain  to  one 
of  the  more  primitive  Ceratopsians  it  is  quite  reascmable  to  expect 

that  all  of  the  homed  dinosaurs  had  a  scaled  integument,  though 

'I 

^  Gilmore,  Charies  W^  Proc.  U.  S.  Nat  Mus.,  vol.  20,  19O0>,  pis.  1  and  2,  pp.  438-485. 
•Lambe,  L.  M.,  Ottawa  Naturalist,  vol.  27,  1014,  p.  182,  pi.  14. 
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the  pattern  of  the  scales  may  have  varied  considerably  in  the  differ- 
ent genera,  as  they  are  known  to  do  in  the  various  Trachodont  genera. 

Since  this  model  was  prepared  in  1915,  a  second  Ceratopsian  speci- 
men (type  of  Monoclonius  cutleri  Brown)  having  impressions  of  the 
skin  preserved  has  been  discovered.  According  to  Brown  ^  the 
polygonal  scales  extended  down  over  the  belly,  instead  of  the  small 
rounded  scales  here  represented  as  covering  those  parts  in  the  model, 
but,  of  course,  we  can  not  be  certain  that  the  same  arrangement  of 
the  scales  prevailed  in  the  genus  Triceratops. 

One  other  noticable  departure  from  earlier  restorations  is  in  free- 
ing the  femoral  part  of  the  hind  limb  from  the  flank,  thus  adopting 
a  reptilian  form  of  limb,  rather  than  the  mammalian  form  pre- 
viously used. 

Future  discoveries  may  show  many  features  of  the  present  restora- 
tion to  be  incorrect,  but  at  the  least  it  graphically  portrays  some  of 
the  discoveries  made  during  the  past  10  years,  in  our  knowledge  of 
the  probable  life  appearance  of  these  huge-headed  reptiles  now  so 
long  extinct. 

NOTES  ON  THE  OSTEOLOGY  OP  TRICERATOPS. 

The  entire  collection  of  vertebrate  fossils,  in  the  United  States 
National  Museum,  from  the  Lance  formation  of  Wyoming  has  now 
been  prepared  for  study  and  exhibition.  This  collection,  made  by  the 
late  J.  B.  Hatcher  and  his  associates  during  the  years  1889  to  1891, 
formed  a  part  of  what  is  known  as  the  "  Marsh  collection "  trans- 
ferred to  the  Museum  by  the  United  States  Geological  Survey. 

In  the  course  of  this  work,  specimens  were  found  which  contribute 
to  a  better  understanding  of  the  osteological  structure  of  certain 
members  of  the  Ceratopsia,  and  especially  important  was  the  uncov- 
ering of  additional  bones  pertaining  to  the  type-specimens  on  which 
Triceratops  ohtusus  Marsh  and  Triceratops  cdlicomis  Marsh  were 
founded. 

Notes  relating  to  the  more  important  of  these  specimens  are  given 
in  the  following  pages. 

THE  TYPE-SPECIMEN  OF  TRICERATOPS  OBTUSUS  MARSH. 

The  type  of  this  species  as  enumerated  by  Hatcher*  in  1907,  con- 
sisted of  "  a  pair  of  mandibular  dentaries  and  the  anterior  portion 
of  the  nasals,  a  left  maxillary,  a  squamosal  parts  of  a  pterygoid,  and 
a  vertebra.''  The  finding  of  nearly  the  entire  remaining  parts 
of  the  skull  (see  pi.  4)  is  a  welcome  addition  to  the  above  material, 

1  Ball.  Amer.  Mus.  Nat.  Hist.,  vol.  87,  art.  X,  1017,  p.  290,  pL  IS. 
>  The  Ceratopsia,  Monograph  40,  U.  S.  Geological  Surrey,  1907,  p.  140. 
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and  it  now  places  the  type  on  an  adequate  foundation  for  comparison 
with  the  other  and  better  known  species. 

Although  somewhat  distorted  latterly  by  pressure  the  skull  is 
essentially  complete,  lacking  only  the  rostral,  premaxillary  bones,  and 
the  median  portion  of  the  frill  or  demosupraoccipital. 

That  the  skull  belongs  to  the  same  individual  as  the  type  is  shown 
by  the  similarity  of  the  labels  accompanying  both,  by  the  unusual 
bright  yellowish  color  of  the  bones  and  also  by  the  finding  of  frag- 
ments with  the  skull  that  fitted  the  dentaries,  and  fragments  with  the 
nasals  and  dentaries  that  were  fitted  to  the  skull. 

The  original  description  by  Professor  Marsh  and  the  more  recent 
description  by  Hatcher  are  given  in  their  entirety  below : 

Professor  Marsh  described  this  species  as  follows: 

A  seeond  new  species,  which  may  be  called  Triceratopa  ohtu^us,  is  represented 
by  a  large  skull  belonging  to  the  same  genus.  The  nasal  horn  core  of  this  skuU 
is  very  short  and  obtuse  and  so  well  preserved  that  it  indicates  the  normal 
form  and  size.  The  entire  length  of  this  horn  core  is  only  1  inch.  Its  summit 
is  3|  inches  behind  the  premaxillary  suture.  The  width  of  the  nasals  beneath 
ttte  horn  core  is  5)  inches.  The  length  of  the  squamosal  from  the  quadrate 
groove  to  the  posterior  end  is  obont  86  inches  and  its  greatest  width  is  19  inches. 

These  two  skulls  [types  of  T.  oalioomis  and  T.  ohtusus]  were  both  found  by 
J.  B.  Hatcher  in  the  Geratops  beds  of  Converse  [Niobrara]  Ck)unty,  Wyo. 

Hatcher  redescribes  the  specimens  in  the  following: 

The  type  (No.  4720,  U.  S.  National  Museum)  of  the  present  species  consists 
of  a  pair  of  mandibular  dentaries  and  the  anterior  portion  of  the  nasals,  a  left 
maxillary,  a  squamosal,  parts  of  pterygoid,  and  a  vertebra.  The  specific  name 
was  suggested  by  the  nasal  horn  core.  The  nasals,  as  shown  in  the  accompany- 
ing figures,  are  extremely  broad,  and  the  nasal  horn  core  is  reduced  to  a  broad, 
rounded,  and  rugose  prominence,  marked  with  a  number  of  deep  vascular 
grooves. 

The  dentary  is  exceptionally  deep  and  the  teeth  are  unusually  large.  Below 
the  base  of  the  coronoid  process  on  either  dentary  the  external  surface  of  the 
bone  presents  a  very  sharp  ridge  that  extends  continuously  throughout  about 
one-third  of  its  length.  The  posterior  portion  of  the  alveolar  region  of  the  left 
dentary  bears  evidence  of  having  been  affected  by  disease  and  presents  extensive 
malfbrmations.  The  mandibular  fossa  extends  rather  farther  forward  than  is 
common  in  other  species  of  the  Ceratopsia.  The  dentary  is  exceptionally  mas- 
sive and  the  teeth  are  very  large.  There  are  a  number  of  foramina  on  the 
ext^nal  surface  of  the  dentary,  as  shown  in  the  accompanying  figure. 

Notwithstanding  the  scanty  and  fragmentary  material  upon  which  the  present 
species  is  based,  it  would  seem  to  be  a  valid  one,  as  indicated  alike  by  the 
characters  of  the  dentary,  the  teeth,  the  nasal  horn  core,  and  that  part  of.  the 
nasals  stUl  preserved. 

The  type  of  the  present  species  was  found  in  Converse  [Niobrara]  County, 
Wya,  about  1  mile  east  of  Lance  Creek  and  2  miles  southeast  of  the  U-L  ranch. 
The  horizon  would  be  about  the  middle  of  Laramie  [Lance],  as  those  deposits 
are  represented  in  this  region.    The  locality  is  shown  at  +9,  PL  LI. 
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Principal  MeasuremewtB  of  the  Ti^pe-fifpeoimeik 

Greatest  length  of  dentary 070 

Greatest  depth  of  dentary 229 

Length  of  dental  series 585 

Breadth  of  nasals  at  base  of  horn  core 140 

Distance  from  top  of  nasal  horn  core  to  inferior  surface  of 
nasals   75 

I  have  been  unable  to  find  in  the  collections  of  the  U.  S.  National  Museum 
the  squamosal  mentioned  by  Marsh  as  pertaining  to  the  type,  and  can  say 
nothing  concerning  the  form  of  this  important  element.  The  other  portions 
of  the  skeleton  preserved  show  no  peculiaritiee  worthy  of  note. 

The  missing  squamosal  mentioned  by  Hatcher  was  found  in  one 
of  the  recently  opened  boxes.  The  left  squamosal,  lacking  the  pos- 
terior end  (see  pi.  4),  was  attached  to  the  skull.  Altiiough  Hatcher 
collected  this  specimen,  the  presence  of  nearly  the  entire  skull  had 
obviously  entirely  escaped  his  memory,  as  no  allusion  is  made  to  it 
in  any  of  his  writings.  The  characters  pointed  out  by  Hatcher  for 
distinguifliing  this  species  are  for  the  most  part  of  a  trivial  nature 
and  little  dependence  can  be  placed  on  them  as  representing  con- 
stant speciiSc  differences.  The  peculiarities  found  in  the  dentaries 
may  be  attributed  in  a  great  degree  to  the  severe  crushing  which 
these  bones  have  undergone,  in  addition  to  the  malformations  in  the 
left  element  to  which  Hatcher  calls  attention.  A  comparison  of  the 
dentaries  with  others  in  the  collection  of  the  United  States  National 
Museum  fails  to  disclose  any  great  degree  of  difference  in  the  for- 
ward extension  of  the  mandibular  fossa,  its  apparent  extension 
being  due  to  the  absence  of  the  overlying  splenial  and  to  deforma- 
tion of  the  bone  by  vertical  pressure.  The  width  of  the  nasals  also 
appears  to  have  been  exaggerated  by  crushing.  Of  the  specific 
characters  pointed  out  by  Hatcher,  the  reduced  nasal  horn  core 
alone  is  probably  valid,  though  it  may  be  only  a  sex  character. 
The  supraorbital  horns  as  compared  with  the  types  of  T.  calicomis 
Marsh  and  T.  elatus  Marsh  are  somewhat  shorter  and  lack  the  great 
forward  curvature.  They  are  not  quite  as  stocky  as  those  of  T. 
hrevicomus^  which  they  resemble  most  nearly  in  a  lateral  view. 

After  a  careful  comparison  of  this  additional  material  of  T.  ohtu9U9 
with  the  several  types  in  the  United  States  National  Museum  collec- 
tions, and  with  the  figures  and  descriptions  of  other  species  of  the 
genus  preserved  elsewhere,  I  am  unable  to  detect  characters  that 
would  satisfactorily  distinguish  this  species. 

In  the  present  accepted  classification  of  the  Ceratopsia,  and  es- 
pecially of  the  species  of  the  genus  Triceratops^  great  importance  is 
attached  to  the  development  of  the  nasal  and  supraorbital  horn 
cores,  and  the  peripheral  outgrowths  of  the  frill.  It  is  not  yet  clear 
how  much  dependence  can  be  placed  on  the  differences  found  in  these 
horns,  or  their  almo^  complete  absence  as  in  T.  ohtwtis.    There  is 
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great  variation,  as  mi^t  well  be  expected  in  such  highly  specialized 
outgrowths,  and  the  differences  in  sex,  and  stage  of  growth  present 
other  features  that  have  also  to  be  considered  before  a  satisfactory 
conclusion  can  be  reached  as  to  what  characters  constitute  valid  spe- 
cific differences.  In  fact,  the  whole  group  needs  restudying.  Sudi 
a  revision  assisted  by  the  considerable  number  of  new  specimens 
discovered  since  the  writing  of  the  Ceratopsia  monograph  in  1907 
may  enable  an  investigator  to  straighten  out  this  confusion.  At  the 
present  time  it  appears  quite  certain  that  the  number  of  described 
species  is  too  great  by  a  considerable  number. 

THE  TYPE-SPECIMEN  OF  TRICERATOPS  CALIOORNIS  MARSH. 

At  the  time  of  writing  the  Monograph  on  the  Ceratopsia,  Hatcher* 
and  Lull  mentioned  their  inability  to  locate  in  the  collections  of  the 
United  States  National  Museum  the  lower  jaws  pertaining  to  the 
type-specimen  of  Triceratops  calicomis  Marsh,  No.  4928,  U.  S. 
N.  M.  Upon  opening  a  large  box,  listed  as  containing  the 
skull  of  another  individual  in  it  was  found  the  long  misplaced 
dentaries.  These  are  in  an  excellent  state  of  preservation.  In  the 
same  block  of  sandstone  with  the  lower  jaws  was  a  posterior  cervical 
vertebra  and  portions  of  several  thoracic  ribs. 

The  vertebra  is  from  the  posterior  part  of  the  neck  and  represents 
the  seventh  of  the  series  counting  backward  from  the  skull,  or  it 
belongs  behind  the  first  of  the  series  as  illustrated  in  figure  2,  plate 
40,  of  the  monograph  cited  above.  Figure  2,  Plate  5,  shows  this 
vertebra  inserted  in  its  proper  position  in  the  vertebral  series.  That 
this  is  the  correct  position  of  this  element  in  the  vertebral  column  is 
clearly  shown  by  the  shape  and  length  of  the  transverse  processes 
and  also  by  the  perfect  articulation  of  the  zygapophyses. 

The  dentaries  except  for  their  great  size  are  isimilar  to  those  of 
other  described  species,  and  the  few  minor  differences  observed  do  not 
add  anything  to  the  diagnosis  of  the  species. 

The  principal  measurements  of  the  dentaries  are : 

Greatest  lengtb : —  645 

Greatest  depth 170 

Length  of  dental  series 480 

In  the  left  ramus  there  are  38  rows  of  teeth  in  the  dental  maga- 
one. 

The  type-specimen  now  completely  assembled  consists  of  the  fol- 
lowing parts : 

Skull,  lacking  some  parts  of  the  frill,  lower  jaws,  2  cervical  verte- 
brae (portions  of  atlas  and  other  cervicals),  10  dorsal  vertebrae  (por- 
tions of  other  dorsals),  5  cervical  ribs,  2  thoracic  ribs  (many  parts 

>  Monograoh  41).  U.  S.  Geological  Survey,  1907,  p.  130. 
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of  Others),  both  pubes,  both  ilia  (poorly  preserved),  sacrum  (poorly 
preserved),  and  many  ossified  tendons. 

CBRATOPSIAN  VERTBBBAE. 

In  plate  5,  figure  1,  is  shown  an  articulated  series  of  eight  pos* 
terior  dorsal  vertebrae  (No.  8091,  U.S.N.M.),  collected  by  Messrs. 
J.  B.  Hatcher  and  A.  D.  Sullins  in  1891  on  Schneider  Creek,  Nio- 
brara County,  Wyoming.  These  vertebrae  are  notable  for  their  fine 
state  of  preservation  and  that  they  are  from  that  part  of  the  column 
of  which  but  little  is  known  at  the  present  time.  This  series  pertains 
to  a  member  of  the  genus  TrioeratopSj  but  the  species  has  not  yet 
been  determined. 

A  DISEASED  OERATOPSIAN  SCAPULA. 

In  plate  6,  figures  1  and  2,  is  shown  two  views  of  a  Ceratopsian 
scapula,  of  the  right  side  belonging  to  the  genus  TriceratopSy  which 
is  of  interest  on  account  of  the  presence  on  the  internal  side,  of  an 
otherwise  normal  bone,  of  a  large  bony  hornlike  growth.  Fossil 
bones  are  often  found,  and  especially  of  the  horned  dinosaurs,  show- 
ing fractures  that  have  healed  in  life  (see  pL  9)  usually  with  a 
considerable  enlargement  at  the  point  of  fracture,  but  in  the  present 
specimen  there  is  no  evidence  of  the  bone  having  been  fractured, 
though  this  horn-like  projection  is  doubtless  an  exostosial  growth  due 
to  pathologic  conditions.  That  it  must  have  been  very  uncomfort- 
able to  the  animal,  and  a  serious  handicap  to  the  movement  of  the 
shoulder  blade,  is  readily  apparent 

The  scapula  (No.  8013,  U.S.N.M.)  was  collected  by  the  late  J. 
B.  Hatcher  in  1891  from  the  Lance  formation  in  Niobrara  County, 
Wyoming. 

RELATIONSHIPS  OP  CERTAIN  CRANIAL  ELEMENTS  IN  THB  SKULL. 

During  the  past  few  years  several  papers  have  been  written  in 
which  the  homologies  of  the  bones  of  the  Ceratopsian  skull  and  brain 
case  have  been  discussed  in  considerable  detail.  While  each  author 
has  contributed  to  a  better  understanding  of  these  elements  and  their 
relationships  there  is  still  a  lack  of  unanimity  of  opinion  regarding 
some  of  them.  Certain  modifications  have  led  to  such  a  rearrange- 
ment of  the  cranial  elements  that  until  correctly  interpreted  are  as 
"Confusing  as  they  are  unusual.  The  coossification  early  in  life  of 
most  of  the  bones,  is  another  feature  that  still  further  adds  to  the 
difficulty  of  determining  their  true  relationships.  A  restudy  of 
specimens  in  the  United  States  National  Museum  in  conjunction  with 
wo    Triceratops   skulls  recently   prepared   further   elucidate  the 
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homologies  of  theee  bones  and  also  furnish  corroborative  evidence  in 
support  of  the  conclusions  reached  by  me  in  an  earlier  study  of  a 
juvenile  skull  of  Brachyceratopa  ^  montanensis. 

In  plate  8  is  shown  a  fragmentary  skull  (Cat  No.  6740,  U.S.NJtf.) 
in  longitudinal  section.    It  is  known  by  the  field  designation  as  Sk.  27, 


FiQ,  1. — Longitudinal  section  of  skull  showino  brain  cavity  of  Tbicbbatops,  fbom 
No.  0740,  U.S.N.M.,  about  onk-eighth  natukal  sub.  B.  oc.  pb.«  basioccipital  pboc- 
E8S ;  car.,  foramen  for  left  carotid  artery  ;  D.  so.,  ani-erior  end  of  dermosupbaoc- 
cipiTAL ;  F.,  pohterior  portion  of  frontal  ;  Mx.4  if  axillary  ;  Oc,  occipital  con- 
DTLs;  p.,  pabibtal,  it  also  bxtbnds  forward  around  tbb  pinbal  roBAiiBN  to  mbbt 

the  thickened  posterior  end  of  the  frontal  ;  PIN.,  PINEAL  FORAMEN  ;  PIT.  F.,  PITUI- 
TARY FOSSA ;  PT.  F,,  POSTFRONTAL ;  PT.  FF.,  POSTFRONTAL  FONTANELLB  ;  S.  OC,  SUPRA- 
OCCIPITAL  ;  v..  FORAMINA  FOR  EXIT  OF  SUPPOSED  VEINS  ;  I,  II,  III,  IV,  V,  VI,  VII,  Vill, 
IX,   X,   Xil,   FORAMINA  FOB   EXIT   OF   CEPHALIC    NERVES   OF   CORRESPONDING    NUMBERS. 

and  was  collected  by  Messrs.  J,  B.  Hatcher  and  A.  D.  SuUins,  in  1891 
on  Doegie  Creek,*  Niobrara  County   (formerly  Converse  County), 

^Professional  Paper  103,  U.  8.  Geol.  Survey,  1916. 

■  In  plate  40  of  Monograph  49,  U.  S.  Geological  Surrey,  1007,  Sk.  27,  Is  Indicated  on 
the  map  aa  having  been  found  on  Bull  Creek,  but  in  figure  53  (p.  207)  of  the  Dlnoaaum 
of  North  America  this  same  stream  Is  designated  Doegie  Creek,  which  agrees  with  the 
original  label  found  with  the  specimen.  The  former  is  probably  an  error  made  in  trans- 
scribing  the  legends  on  the  map. 
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Wyoming.  On  account  of  the  absence  of  all  the  essential  external 
portions  such  as  the  horn-cores,  nasals,  premazillaries,  and  most  of 
the  squamosals,  I  am  unable  to  determine  the  species  to  which  this 
specimen  belongs.  It  serves,  however,  to  graphically  illustrate  the 
internal  structure  of  the  Ceratopsian  skull,  and  especially  the  rela- 
tively small  size  and  position  of  the  brain  cavity,  and  the  large  over- 
lying sinuses. 

A  study  of  this  sectional  skull  in  conjunction  with  the  posterior 
portion  of  the  cranium  of  a  second  individual  (Cat.  No.  6679, 
U.S.N.M.;  see  Plate  7.)  Triceratopa  species,  and  the  disarticulated 
skull  of  Brachyceratops  montanensis  (Cat.  No.  7951,  see  fig.  4)  en- 
ables me  to  verify  the  work  of  other  authors  and  in  some  instances  to 
point  out  where  they  were  in  error.  Commencing  with  the  frill  I  think 
all  authorities  are  agreed  that  the  lateral  bones  are  the  squamosals. 
It  is  the  median  part  of  the  frill  that  has  been  the  subject  of  much 
discussion  and  a  variety  of  interpretations.  Marsh  first  identified  it 
as  the  fused  parietals,  and  he  has  been  followed  by  most  writers  on 
the  subject.  Hay*  showed  that  this  identification  could  not  be  ac- 
cepted and  suggested  that  it  might  represent  the  fused  supratem- 
porals  or  possibly  the  coalesced  nuchal  bones.  Huene  ^  identified  the 
anterior  end  of  this  central  portion  as  parietal  and  the  posterior  end 
as  a  dermosupraoccipital,  but  it  has  been  pointed  out  that  this  con- 
clusion is  not  altogether  acceptable.  Gilmore*  in  describing  the 
skull  of  Brachyceratopa  reached  the  conclusion  that  the  parietal  was 
entirely  excluded  from  the  dorsal  surface  of  the  skull  in  that  genus — 
a  conclusion  verified  by  Brown  *  in  a  later  study  of  other  Ceratopsiam 
skulls.  In  the  article  cited  above  Brown  also  concludes  that  the 
median  part  of  the  frill  represents  the  "fused  postf rentals."  The 
study  of  the  disarticulated  Brachyceratops  skull  which  has  the  post- 
frontal  bones  entire  (see  fig.  4),  shows  conclusively  that  they  do  not 
extend  backward  to  form  any  part  of  the  crest.  In  fact  a  compari- 
son of  the  top  of  the  Brachyceratops  skull  with  a  Monoclonius  skull, 
figured  by  Brown"  shows  a  transverse  line  between  the  supratem- 
poral  fossae,  separating  their  posterior  ends  from  the  frill  portion 
as  in  Brychyceratopa  although  it  is  not  there  recognized  as  a  suture. 
That  a  suture  does  exist  at  this  point  is  abundantly  shown  by  sev- 
eral skulls  and  numerous  separate  frills.  That  the  conclusion  reached 
by  both  Gilmore  and  Brown  that  the  parietal  does  not  show  on  the 
dorsal  surface  of  the  skull  is  further  substantiated  by  specimens 
Nos.  5740  and  6679,  particularly  the  latter,  which  shows  the  parietal 
as  extending  upward  and  backward  as  a  thin  sheet  of  bone  under- 

1  Proc.  U.  S.  Nat.  Mus.,  vol.  38,  1908,  pp.  95-108. 
•Neues  Jahrbuch,  vol.  11,  1911,  pp.  146-182. 

•  Smiths.  Mlhc.  Coll.,  vol.  83.  No.  3.  1914.  p.  7. 

*  Bull.  Amer.  Mug.  Nat  Hist.,  vol.  33.  October,  1914,  p.  543. 
•Idem,  vol.  34,  October,  1914,  pp.  549-558,  flg.  1. 
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lapping  the  forward  part  of  the  dermosupraoccipital  to  which  it  is 
closely  applied,  by  squamous  suture,  thinning  out  to  a  thin  edge 
along  the  line  indicated  in  8.  plate  7.  From  a  posterior  view  Huene 
depicts  the  lateral  extent  of  the  parietal  quite  clearly  in  figure  2  of 
the  paper  cited  above,  and  Brown  also  shows  its  more  limited  develp- 
ment  in  the  genus  Monoclaniua.  (See  fig.  2,  Bull.  Amer.  Nat.  Hist, 
vol.  83, 1914,  p.  555.) 

All  writers  are  agreed  as  to  the  position  of  the  postfrontals  as 
being  immediately  in  front  of  the  dermosupraoccipital  (called  parie- 
tal, postfrontals,  supratemporals,  etc.)  bone,  but  there  is  much  dis- 


FiG.  2. — Longitudinal  section  of  brain  case  op  Tbicbbatops  sbbbatus  Mabsh  No. 
2416,  n.S.N.M.  About  one-third  natural  size.  a.  c.  v„  anterior  condyloid 
foramen;  Al.   sp.,  alisphenoid;  B.  oc.«  basioccifxtal ;  B.  oc.  fb.«  basioccipital 

PBOCESS  ;  CAR.^  FORAMEN  FOR  LEFT  CAROTID  ARTERY  ENTERING  PITUITARY  FOSSA  ;  CAB.  O., 
GROOVE  FOR  RIGHT  CAROTID  ARTERY  ;  EX  OC,  EXOCCIPITAL ;  F.,  EXTENT  OF  THE  ARTICU- 
LATION OF  THE  FRONTAL  WITH  THE  UNDERLYING  0RBIT08PHEN0IDS  ;  OC.^  OCCIPITAL 

CONDYLE ;  Or.  bs.^  orbitosphbnoid  ;  O.  po.,  paraoccipital  process  ;  pit.  v,,  pituitary 
FOSSA ;    Pro.,    prootic  ;    S.    oc,    supraoccipital  ;    T.    m.,    foramen    magnum  ;    y., 

FORAMINA  FOR  EXIT  OF  SUPPOSED  VEINS  ;   I,   II,    III,   lY,  V,  YI,  YII,  YIII»    IX,   X,  Xll, 

FORAMINA  FOR  EXIT  OF  CORRESPONDING   CEPHALIC   NERVES. 

agreement  as  to  the  extent  of  these  elements.    Marsh,  Hatcher,  Lull, 

Brown,  and  Lambe  considered  the  postfrontal  as  ii 

all  of  that  portion  of  the  skull  between,  and  includinj 

and  an  area  on  the  lateral  surface  extending  down  \ 

orbit  to  its  inferior  leYel.    Huene  correctly  recogniz 

the  lateral  area  posterior  to  the  orbit  as  being  the  po 

it  stood  until  the  discoYery  of  the  Brachyceratops  si 

onstrates  conclusively  that  the  postorbital  in  that  gei 

horn  aboYC  the  eye  and  that  the  lateral  extension  of  t 

is  not  external  but  internal  to  the  supraorbital  horn 
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in  figure  4.  I  can  hardly  believe,  in  the  light  of  the  Braohyceratops 
skull,  that  the  postorbital  bone  has  been  so  reduced  in  size  in  Triceror 
tops  as  indicated  by  Huene.  In  a  recent  paper  by  Lambe  ^  the  small 
bones  interposed  between  the  prefrontals  and  identified  as  the  fron- 
tals  represents  without  question  the  forward  ends  of  the  postfrontalsL 
The  frontals,  as  pointed  out  by  Huene,'  do  not  appear  on  the 
dorsal  surface,  but  are  excluded  from  that  view  by  the  overlying  pre- 
frontals (the  lachrymals  of  Huene).  Figure  6  shows  a  longitudinal 
section  of  the  skull  of  Triceratops  fldbeUatus  Marsh  after  Lull  where 


/Sec 

no.  Z. — SupnioB  ram  of  bbaim  cau  of  Tbicbbatopb  sibbatub  Mabbh,  No.  2416, 
U.S.N.M.    About  onb-thibd  natubal  sisb.     Al.   sp.,  alisphenoid;   B.   oc.,  babioc- 

CIPITAL;  B.  DC.  FB.^  BASIOCCIPITAL  PB0CB8S ;  EX  OC,  KXOCCIPITAL ;  F.,  SHOWHrO  BZ- 
TBNT  OF  THB  ABTICULATION  OF  TBB  FBONTAL  WITH  THB  UNDEBLTINO  0BBIT08PHBN0IDS  ; 
FM.,  FOBAlIBlf  MAQBDM;  OC.,  OCCIPITAL  CONDTLB ;  O.  PO.,  PABAOCCIPITAL  PBOCB88BS ; 
OB.  BS.,  OBBITOSPHBNOIDS  ;  SBC,  LIKB  INDICATIKO  POINT  OF  SEPAIIATION  OF  TWO 
HALTBB  OF  BBAIN  CASB>  OF  WHICH  A  SBCTIOM  18  BHOWM  IM  FIO.  2\  8.  OC.,  8UPBA- 
OCCIPITAL. 

the  frontal  =  prefrontal  +  postfrontal)  is  indicated  as  having  an 
inferior  branch  directed  downward  and  backward  from  the  nasals 
to  the  anterior  part  of  the  brain  case.  This  lower  branch  represents 
the  true  frontal  as  is  clearly  shown  by  the  juvenile  Brachyceratopa  • 
skull  in  which  the  overlying  pre-  and  postfrontals  exist  as  distinct 
elements.  A  study  of  the  sectioned  skull  (No.  6740,  U.S.N.M.) 
plate  8  and  text  figure  1  now  enables  me  to  definitely  determine  for 
the  first  time  the  posterior  extent  of  the  f  rontals,  as  being  the  thick- 
ened bone  immediately  overlying  the  olfactory  lobe  of  the  brain, 

^  Maseum  Bull.  No.  12  Canada  Department  of  Mines,  pi.  9,  figs.  1,  2,  1916. 

•  Neaes  Jahrbuch.  vol.  11.  1912,  flg.  1. 

•  See  Prof.  Paper  103,  U.  S.  Geol.  Snrv..  1917,  p.  10,  lUf.  6. 
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see  Fy  figure  1,  and  extending  back  to  the  pineal  foramen,  see  ptn, 
figure  L  In  the  great  thickening  of  the  bone  and  its  relationship  to 
the  brain  and  underlying  structure,  it  closely  resembles  the  frontal 
of  Dipladoeus  longus  Marsh  as  shown  in  figure  6,  Fr.  In  specimen 
Na  5740,  U-S-NJC.,  the  sutures  are  almost  entirely  obliterated,  but 

^  a  2  »•  s 


in  a  second  brain  case  of  Triceratops  serratus  Marsh  (No,  2416, 
n.S.N.M.,  see  figs.  2  and  8)  the  olfactory  lobe  is  entirely  inclosed 
by  what  Hay  regarded,  and  I  believe  correctly,  to  be  the  united 
orbitosphenoids.  Such  a  condition  is  unusual,  for  in  no  other  rep- 
tile living  or  extinct  have  I  observed  these  bones  thus  inclosing  this 
part  of  the  brain.  Usually  the  frontal  forms  the  median  upper 
boundary  and  I  presume  such  a  condition  will  be  found  to  prevail 
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in  most  Ceratopsian  skulls.  In  fact,  in  spedmen  No.  &740  U^N^l, 
a  longitudinal  ridge,  that  may  represent  a  coalesced  suture,  runs  along 
the  inside  bf  the  wall  of  the  brain  case  for  the  olfactory  M^e  and  if 
correctly  interpreted  shows  that  the  frontal  did  contribute  to  the 
upper  boundary  of  this  part  of  the  brain.  By  comparing-  speci- 
mens Nos.  5740  and  2416  it  was  possible  to  determine  the  exact 
extent  of  the  articulation  between  the  frontals  and  the  underlying 
sutural  surfaces  of  the  orbitosphenoids  in  No.  2416,  as  indicated  in 
figure  3,  F.  It  will  also  be  noted  that  these  sutural  surfaces  con- 
tinue backward  over  the  superior  surfaces  of  the  alisphenoid  and 
supraoccipital  bones,  thus  entirely  surrounding  the  large  median 
opening  above  the  cerebrum  lobe  of  the  brain.  This  aperture  as 
shown  in  figure  3  is  larger  than  it  would  be  normally  as  all  of  the 
borders  present  broken  edges.  The  question  now  arises,  what  bone 
articulated  with  these  sutural  surfaces?  After  a  study  of  many 
reptilian  skulls  both  recent  and  extinct  it  is  found  that  the  parietal 
is  the  only  bone  that  fills  all  requirements.  As  in  other  reptilian 
skulls  it  here  articulates  anteriorly  with  the  frontals ;  ventrally  with 
the  supraoccipital,  alisphenoids,  and  in  ^11  probability  also  with  the 
prootic.  Furthermore,  specimen  No.  5740,  U.S.N.M.,  shows  that 
immediately  behind  the  thickened  roimded  posterior  end  of  the 
frontal  is  a  well-defined  median  foramen  leading  from  the  brain 
case  into  the  large  air  chamber  above  (see  pin.  fig.  1),  and  repre- 
sents without  question  the  interparietal  or  pineal  foramen.  The 
position  of  this  foramen  on  the  median  line  and  near  the  sutural 
imion  of  the  parietal  and  frontal,  and  largely  if  not  entirely  within 
the  former  bone,  is  in  entire  agreement  with  the  location  of  this 
foramen,  in  Diplodocus  see  /.  pm.,  figure  5,  the  living  Hatteria^  and  in 
the  Ichthyosauria  and  Plesiosauria.  The  large  air  chamber  or  sinus 
into  which  the  pineal  foramen  opens,  extends  upward  into  the  base 
of  the  large  horn  cores  with  an  external  outlet  through  an  opening 
at  the  junction  of  the  postfrontals  with  the  dermosupraoccipital 
see  pt  f.  /.  figure  1.  This  opening  has  been  designated  pineal  fora- 
men by  Marsh;  "the  postfrontal  foramen,"  by  Hatcher;  the  "post- 
frontal  f ontanelle,"  by  Lull  and  Lambe ;  the  "  supratemporal  fossae," 
by  Hay;  and  the  " pseudopineal  foramen,"  by  Huene.  The  term 
"postfrontal  fontanelle"  is  perhaps  the  more  appropriate  designa- 
tion for  this  opening  rather  than  "  postfrontal  foramen  "  the  use  of 
which  was  advocated  in  my  study  of  the  Brachyceratopa  ^  skull  for 
the  reason  that  it  represents  an  opening  not  yet  roofed  over  by  bone, 
or,  in  other  words,  the  coalescence  of  the  postfrontals  with  one 
another  and  with  the  dermosupraoccipitals  which  had  begun  in  the 
earliest  known  Ceratopsians  had  not  been  perfected,  except  in  old 
individuals  belonging  to  the  last  we  know  of  the  race. 

»Prof.  Paper  108,  U.  S.  Geol.  Survey,  1014.  p.  18 
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Specimen  No.  5740  shows  that  portion  of  the  parietal  around  the 
pineal  foramen  and  extending  upward  above  the  supraoccipital  to 
have  been  very  thin  on  the  median  line.  Whether  it  becomes  heavier 
laterally  can  not  be  determined,  but  higher  up  it  widens  perceptibly 
provided  all  of  the  bone  is  parietal,  but  it  again  thins  out  into  a 
wide  dieet  of  bone  that  underlaps  the  dermosupraoccipital  as  shown 
in  plate  7,  P.  as  has  been  previously  described. 


FlO.    5. — ^LONOITUDINAL    SECTION    Or    SKULL    Or    DiPLODOCUS    LONGUS    MaBSH,    NO.    694^ 

Ambb.    Mus.    Nat.    Histobt.    Onb-halt    natural    sizb.    B.    oc.^    basioccipital  ; 
b.  ft.  n.,  ba8iptbbtooid  pbocbssb8  ;  b.  8p.,  basisphbnoid ;  cab.  in.,  fobambn  fob 

BIOHT  CABOTID  ABTBBT  ;   Ex.   OC.   BZOCCIPITAL  ;   F.   PIN.,   PINAL  FOBAMBN  *,   FB.,  FRONTAL ; 
O.     8P.,     OBBITOSPHBNOID ;     PA.,     PABIETAL ;      PIT.     FOS.,     PITUITABT     FOSSA;     PB.     OT., 

PBOOTic;   7P.  sp.,  pbesphbnoid;  s.  bnd.,  saccus  bndoltmphaticus;  S.  fc.,  supba- 

OCCXPITAL  ;  tub.  B.  DC.,  BASIOCCIPITAL  TUBBBOSITT  ;  I,   II,  III,  IV,  V,  VI,  VII,   IX,  XI» 
XII,  FOBAMINA  FOB  BXIT  OF   COBRBSPONDINO   CEPHALIC   NBBVBS.       (AFTBB   OSBOBN.) 

In  figure  2  S.  oc.^  the  supraoccipital  is  indicated  as  extending  from 
the  top  of  the  foramen  magnum  to  the  sutural  surface  above  the 
foramen  for  the  exit  of  the  IV  nerve.  Hay  in  figuring  this  same 
specimen  ^  regarded  only  the  lower  or  posterior  half  as  supraoccipital, 

*  See  Proc  U.  S.  National  Museum,  vol.  36,  1909,  pi.  2,  fig.  1. 
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the  upper  or  anterior  half  the  parietal.  Their  junction  being  indi- 
cated by  the  foramen  at  the  extremity  of  the  left  cerebellar  prooees.^ 
Brown  in  discussing  the  brain  case  of  AncMceratops  and  of  a  Tracho- 
dent  dinosaur '  regards  this  same  point  as  being  the  position  of  the 
suture  between  these  two  bones.  In  none  of  the  specimens  discussed 
above  can  a  suture  be  detected  at  this  pcdnt,  and  the  presence  of  a 
sutural  surface  on  the  upper  end  of  the  bone  here  called  supraoccipital 
(see  9.  oc.^  fig.  3),  seems  to  me  to  clearly  indicate  the  forward  extent 
of  this  bone  to  be  as  shown  in  figure  2,  S.  oc. 


FlO.    6. — ^LONOITTTDINAL    SECTION    Or    SKULL   OV   TBICBBATOPS    rLABBLLATUS    MABSH,   VBOM 

No.  1821,  Yali  Uniyebsitt  Mcsecm.  One-sixteenth  natural  sin.  Bo.«  basi- 
occipital;  d.,  dentabt;  bxo.,  bxoccipital;  fe.^  phe-  and  posttbontal  (fbontal  or 
Lull)  ;  h.,  postobbital  hobn  cobb  ;  if  x.^  maxillabt  ;  nas.,  nasals  ;  vu„  nasal  horn 

COBE  ;     NO.,     NASAL    OPENING  ;     PA.,    DEBMOSUPBAOCCIPITAL     (PABIETAL     OP     LULL)  ;     PC, 

pbbdbktabt;  pp.,  fostfbontal;  pl.,  palatine;  pmx.,  prbmaxillabt ;  q.,  quadbatb; 
B.^  bostbal;  SO.,  supbaocopital ;  bq.,  squamosal;  n.,  sinuses  beneath  postfbontal 

bones  ;  XO.,  POSTFBONTAL  FONTANELLE.       (AFTEB  LULL.) 

SUMMARY. 

The  principal  facts  now  established  from  the  latest  study  of  the 
Ceratopsian  skull  and  brain  case  are : 

1.  The  presence  in  Triceratops  of  a  well-defined  pineal  foramen. 

2.  That  neither  the  f rentals  nor  parietals  are  visible  from  a  dorsal 
view  of  the  skull. 

^Tliis  foramen  appeara  to  go  entirelj  throagh  the  bone  In  specimen  Na  2416,  shown 
In  figure  2,  but  in  No.  5740,  althongh  there  is  a  deep  pit,  see  v,  figure  1,  it  appears  not 
to  reach  the  outer  surface. 

•  See  BulL  Amer.  Hus.  Nat  mst.  Tol.  88,  1914,  p.  647. 
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3.  That  the  prefrontals  and  postfrontals  which  in  the  normal 
reptilian  skulls  are  lateral  elements  have  in  the  Ceratopsian  craniimi 
shifted  their  position  from  a  lateral  to  a  dorsal  position  supported 
beneath  by  strong  vertical  buttresses.  That  such  a  change  has  taken 
place  is  further  indicated  by  the  fact  that  in  the  older  and  more 
primitive  Ceratopsians  the  complete  coalescence  of  the  post-  and 
prefrontals  of  opposite  sides  on  the  median  line  has  not  always  been 
perfected,  though  I  know  of  no  Lance  specimens  where  this  complete 
coalescence  has  not  been  completed. 

After  a  study  of  the  brain  case  in  Camptosaurus^  Stegoaaurua^ 
Trarhodon^  AUosaurus^  and  Triceratops  it  appears  that  no  matter 
how  diverse  the  modifications  of  the  external  bones  of  the  skull  may 
be,  those  forming  the  brain  case  have  the  same  definite  relations  to 
each  other  and  to  the  brain  itself.  Lambe  considered  the  postfrontal 
as  including  nearly  all  of  that  portion  of  the  skull  between 
the  horn  cores  and  an  area  on  the  lateral  surface  extending 
down  and  back  of  the  orbit  to  its  inferior  level.  Huene  correctly 
recognized  a  portion  of  the  lateral  area  posterior  to  the  orbit  as  being 
the  postorbital  and  so  it  stood  until  the  discovery  of  the  Brarhycera- 
tops  skull  which  demonstrates  conclusively  that  the  postorbital  in 
that  genus  includes  the  horn  above  the  eye  and  that  the  lateral  exten- 
sion of  the  postfrontals  is  not  external  but  internal  to  the  supra- 
orbital horn  cores,  as  shown  in  figure  4.  I  can  hardly  believe,  in  the 
light  of  the  BrachycenUops  skull  that  the  postorbital  bone  has  been 
so  reduced  in  size  in  Triceratops  as  indicated  by  Huene.  In  a  recent 
paper  by  Lambe  *  the  small  bones  interposed  between  the  prefrontals 
and  identified  as  the  f rontals  represented  without  question  the  for- 
ward ends  of  the  postfrontals. 

EXPLANATION  OF  PLATES. 

Plate  3. 

Life  restoration  of  THceratops  elatus  Marsh.  ModeUed  by  Charles  W.  Gil- 
more  1915.  Based  on  the  mounted  skelelipn  in  the  United  States  National 
Museum.    About  one-twenty-eighth  natural  size. 

Plate  4. 

SkuU  and  Jaws  of  THceratops  obtuaus  Marsh.  Type.  No.  4720,  U.S.N.M. 
Viewed  from  the  left  side.    About  one-twelfth  natural  size. 

Plate  5. 

Fio.  1. — Series  of  eight  articulated  posterior  dorsal  vertebrae  of  Trioeratop$f 
sp.  No.  8091,  U.S.N.M.  About  one-eighth  natural  size.  Viewed  from  the  right 
side.    The  transverse  processes  of  the  left  side  are  perfectly  preserved. 

^Hnseum  Bulletin  No.  12,  Canada  Department  of  Mlnet,  pL  9,  flgs.  1  and  2,  1915, 
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Fig.  2. — Cervical  and  dorsal  vertebrae  of  Triceratop9  oalicamiB  Marsli.  Type. 
Na  4928,  U.S.N.M.  About  one-eighth  natural  size.  The  second  vertebrae 
from  the  left  is  the  posterior  cervical  found  in  the  block  of  sandstone  with  the 
dentaries  and  is  here  shown  in  its  proper  position  in  the  vert^ral  series. 

Plate  6. 

Fig.  1.— Bight  scapala  of  TrieeraiopB,  sp.  No.  8018,  n.S.N.li.  ObUiine  inter- 
nal view.  Shows  the  horn-like  growth  protruding  from  the  inner  side  of  the 
shaft 

Fig.  2. — Same  as  above.  Direct  internal  view.  Both  figures  about  one-eighth 
natural  size. 

Plate  7. 

Posterior  view  of  skull  of  Trioeratopa,  sp.  No.  0679,  U«SJ<I.M.  About  one- 
eighth  natural  size. 

D.  fifo.,  dermosupraocdpital ;  E».  oc,  exoccipital;  Q.,  quadrate;  P.,  parietal; 
8.,  indicates  the  upper  extent  of  the  parietal  where  it  underlaps  the  dermo- 
supraoccipital,  at  this  point  the  two  bones  are  slightly  separated,  the  inter- 
vening space  being  filled  by  matrix. 

Plate  8. 

Longitudinal  section  of  Triceratopa  skull  through  the  center  of  brain  case 
No.  5740,  U.S.N.M.  About  one-eighth  natural  size.  Explanatory  drawing  of 
this  speciment  shown  in  text  figure  1. 

Plate  9. 

Postorbital  horn  cores  of  Triceratopa  elatus  Marsh.  No.  4708,  U.S.N.BI. 
Viewed  from  the  back  about  one-eighth  natural  size.  This  specimen  is  of 
interest  as  showing  that  the  right-horn  core  was  broken  off  during  life,  evident 
from  the  fact  that  the  stump  had  healed  and  rounded  over.  The  size  of  the 
horns  and  other  parts  belonging  to  this  specimen  indicate  they  belonged  to 
an  old  individual. 

The  specimen  known  by  the  field  designation  as  "  Sk.  11 "  was  collected  by 
the  late  J.  B.  Hatcher  in  1890  from  the  Lance  formation  near  Buck  Greek, 
Niobrara  (bounty,  Wyoming. 
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Vertebrae  of  Triceratops. 

For  explanation  of  plate  see  paqes  III  — M2. 


^d  by  Google 
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Scapula  of  Triceratops. 

For  explanatioh  of  plate  see  page   112. 
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Skull  of  Triceratops. 


For  explanation  of  plate  see  page  112. 
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Sectional  Skull  of  Triceratops. 

For  explanation  of  plate  see  page   112. 
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Horn  Cores  of  Triceratops  elatus  Marsh. 

For  explanation  of  plate  see  paoe   112. 
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NEW  REARED  PARASITIC  HYMENOPTERA  WITH  SOME 
NOTES  ON  SYNONYMY. 


Bt  a.  B.  Qahan, 
0/  tJte  Bureau  of  Bntomoloffy,  United  State*  Department  of  Agriculture. 


In  this  paper  will  be  found  descriptions  of  two  genera  and  12 
species  of  Ichneumoncndea  and  Chalcidoidea.  Notes  on  synonymy 
of  some  species  already  described  are  also  included*  All  of  the  new 
species  are  described  from  reared  material  and  the  descriptions  are 
published  at  this  time  in  order  to  make  the  names  available  for  use 
in  economic  papers  dealing  with  the  host  insects. 

Superfamily  ICHNEUMONOIDEA. 

Family  ICHNEUMONIDAE. 

Subfamily  JOPPINAE. 

PflABOGBNBS  (CBNTBTBBU8)  DOEPTOntONS,  MW  «mIm. 

This  species  runs  in  Foerster's  synopsb  of  the  Ichneumonidae, 
satisfactorily  to  the  genus  Centeterus  except  that  the  head  is  more 
transrerse  than  quadrate,  though  with  the  posterior  orbits  full  and 
nearly  as  broad  as  the  transverse  diameter  of  the  eyes.  The  female 
is  eadly  separated  fnnn  any  other  Phaeogenines  known  to  me  by  the 
transverse  carina  on  the  frona 

Female. — ^Length  6.6  mm.  Slender;  head  thorax  and  abdomen 
some  what  shining,  finely  and  nearly  uniformly  sculptured,  the  meso- 
pleura  and  mesostemum  with  some  distinct  punctures,  most  nu- 
merous aa  the  mesostemum.  Occiput  deeply  concave;  antennae 
short,  20-jointed,  thickened  slightly  toward  the  apex,  the  basal  joint 
of  the  flagellum  a  little  shorter  tiian  the  second  joint,  second  and 
third  flagellar  joints  subequal,  and  about  two  and  one-half  times  as 
long  as  thick,  following  joints  shorter,  the  apical  one  conical,  about 
twice  as  long  as  thick,  the  penultimate  joint  quadrate;  clypeus 
sculptured  like  the  face,  with  a  few  irregularly  placed  punctures,  its 
anterior  margin  nearly  straight;  a  line  from  the  antennal  fossae  to 
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the  base  of  clypeus  equal  to  about  one-fourth  the  disUince  between 
the  inner  eye  margins  at  antennae ;  face  below  antennae  a  little  more 
strongly  sculptured  than  the  posterior  orbits,  with  a  nearly  quad- 
rate slightly  elevated  area  in  the  middle;  frons  coarsely  transversely 
striated  with  a  distinct  carina  about  midway  between  the  anterior 
ocellus  and  the  base  of  antennae,  this  carina  angulated  on  each  side 
of  the  median  line  so  as  to  form  a  low  upward  projecting  tooth  on 
each  side  of  the  median  line  and  about  midway  between  it  and  the 
eye-margin,  the  lateral  extension  of  the  carina  terminates  at  a  small 
low  spiracle-like  tubercle  near  the  eye  margin;  notauli  impressed 
on  the  anterior  one-third  of  the  mesoscutum;  stemauli  distinctly 
impressed  from  the  anterior  margin  to  the  middle  of  mesopleura; 
propodeum  distinctly  completely  areolated,  the  carinae  fine,  areola 
one  and  one-half  times  as  long  as  broad,  rounded  anteriorly,  the 
carina  between  areola  and  petiolarea  weak;  petiolarea  slightly  de- 
pressed; venation  normal,  the  areolet  slightly  narrowed  anteriorly; 
femora  very  slightly  swollen;  abdomen  about  twice  as  long  as  the 
thorax,  slender;  postpetiole  reticulately  rugulose,  evenly  convex, 
without  dorsal  carinae;  second  tergite  with  the  gastrocoeli  obsolete; 
ovipositor  sheaths  extending  beyond  the  apex  of  abdomen  about  the 
length  of  sixth  tergite.  Entirely  ferruginous  except  the  eyes,  apex 
of  mandibles,  apical  joint  of  all  tarsi,  and  the  apex  of  abdomen 
beyond  the  fourth  tergite,  which  are  black;  wings  hyaline,  the  veins 
and  stigma  black,  the  latter  with  a  yellowish  spot  at  inner  angle; 
antennae  ferruginous,  the  apex  slightly  darker. 

Male. — ^Antennae  22- jointed  in  the  allotype;  anterior  margin  of 
the  clypeus  more  distinctly  convex  than  in  the  female;  a  line  from 
antennal  fossae  to  base  of  clypeus  equal  to  approximately  one-third 
the  distance  between  the  eyes  at  antennae;  frons  transversely  striated 
but  without  the  transverse  carina  and  without  toothlike  projections; 
apex  of  fifth  tergite  and  all  tergites  beyond  black. 

Type-loocMty. — ^Washington,  District  of  Columbia. 

Type.— CvLt.  No,  21614,  U.S.N.M. 

Host. — Latpeyre&ia  molesta  Busck. 

Six  females  and  two  males  reared  by  Mr.  E.  B.  Selkregg  from 
pupae  of  the  above-named  host  and  recorded  in  the  Bureau  of  Ento* 
mology  under  Quaintance  No.  7899. 

Subfamily  Ophioninab. 

EXETASTES  SUAVEOLBNS  Walih. 

Campoplex  niger  Pbovaxcheb,  Nat  Can.,  vol.  11,  1879,  p.  148. 
Exetastes  provancheri  Dalla  Tobre,  Cat  Hym.,  vol.  3,  1902,  p.  73. 

A  specimen  compared  by  the  writer  with  Provancher's  type  and 
made  a  homotype  is  identical  with  a  homotype  of  Walsh's  species  in 
the  collection  of  the  United  States  National  Museum  compared  by 
Mr.  H.  L.  Viereck. 
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Family  ALYSlTOAE. 
Subfamily  Dacnusinab. 


DACNUSA  ISmiCOUl,  new  i 

Female. — ^Length  3  mm.  This  species  is  close  to  D.  laevicepa 
Cresson,  but  is  readily  distinguished  because  of  the  much  shorter 
ovipositor,  the  narrower  and  differently  shaped  first  tergite,  as  well 
as  by  the  differently  colored  abdomen;  distinguished  from  confusa 
Ashmead  by  the  prominent  ovipositor  and  the  noncrenulate  stemauli. 

Head,  thorax,  and  abdomen  black,  the  latter  sometimes  faintly 
piceus;  antennae,  mouth  parts,  and  legs,  including  all  coxae,  reddish 
testaceous,  the  antennae  apically  brownish ;  wings  hyaline,  the  stigma 
and  nervures  brownish.  Head  perfectly  smooth  and  polished;  an- 
tennae 33-jointed  in  the  type,  the  first  joint  of  the  flagellum  about 
four  times  as  long,  as  thick,  and  distinctly  longer  than  the  second 
joint;  mandibles  4-toothed,  there  being  a  somewhat  smaller  tooth 
between  the  large  median  tooth  and  the  ventral  one ;  distance  between 
the  eyes  at  antennae  about  equal  to  median  line  from  antennae  to 
apex  of  clypeus;  mesoscutum  shining,  faintly  sculptured  and  hairy 
anteriorly,  polished  with  sparse  hairs  posteriorly,  parapsidal  grooves 
represented  by  a  short  shallow  strongly  curved  groove  at  the  an- 
terior lateral  angles;  a  shallow  median  longitudinal  groove  divides 
the  praescutum  and  terminates  in  front  of  the  scutellum  in  a  deep 
fovea;  stemauli  deeply  impressed,  extending  from  the  ant^or  to 
the  posterior  margin  of  the  mesopleura  and  perfectly  smooth;  meta- 
notum  with  a  strong  median  carina;  propodeum  densely  pilose, 
rugose  with  a  distinct  median  longitudinal  carina;  stigma  of  fore- 
wing  extending  a  little  beyond  the  middle  of  the  radial  cell,  not  as 
broad  at  the  insertion  of  the  radius  as  the  length  of  the  first  abscissa 
of  radius,  the  latter  about  equal  in  length  to  the  intercubitus;  second 
abscissa  of  cubitus  very  short ;  first  brachial  cell  closed  at  apex ;  hind 
coxae  unusually  hairy  at  base  above;  abdomen  about  equal  to  the 
head  and  thorax  in  length;  the  first  tergite  rugose,  hairy,  with  a 
distinct  median  longitudinal  carinae  on  its  anterior  half  at  least, 
the  segment  widest  at  the  spiracles  which  are  slightly  before  the 
middle,  its  apex  broader  than  its  base,  and  its  length  nearly  twioe 
its  greatest  width;  other  tergites  all  smooth  and  polished;  ovipositor 
sheaths  very  slightly  curved  upward,  rather  broad,  subequal  in  length 
to  the  first  tergite  and  extending  beyond  the  apex  of  abdomen  ap- 
proximately one-third  the  length  of  the  first  tergite ;  the  ovipositor  is 
straight  and  very  slender;  hypopygium  rather  large  and  prominent, 
extending  to  the  apex  of  pygidium  or  nearly  and  in  dried  specimens 
forming  with  it  a  large  mouth-shaped  opening. 

Type-locality. — ^Middleburg,  Pennsylvania. 
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Type.— CsLt  No.  21615,  U.S.N.M. 

Host. — Agromyza  laterella  Zetterstedt. 

Fourteen  females  reared  by  P.  R.  Myers,  May  16-18,  1916,  from 
puparia  of  the  above-named  host  infesting  Iris. 

The  host  of  this  species  is  European,  and  although  I  have  been 
unable  to  connect  the  parasite  with  any  description  of  a  European 
Dacnusa^  it  may  nevertheless  prove  to  be  already  known  there. 

Family  BRACONIDAE. 

Subfamily  ApHmnNAE. 

TRI0XT8  CUPRBSSICOUl,  new  «mIm. 

This  species  is  very  similar  to  corusccmigrans  Ghihan,  but  may  be 
distinguished  from  it  as  well  as  all  other  American  species  by  the 
fact  that  the  antennae  of  the  female  are  12-jointed  and  those  of  the 
male  18-jointed. 

Female. — ^Length,  1.65  mm.  Black,  smooth,  polished;  palpi,  an- 
tennal  pedicel,  and  first  flagellar  joint,  narrow  basal  band  on  all 
tibiae,  all  tarsi  basally,  the  first  tergite  and  the  two  horns  at  apex 
of  abdomen  more  or  less  pale  yellowish.  Wings  hyaline,  the  stigma 
and  veins  pale.  Head  impunctate;  viewed  from  in  front  strongly 
arched  above  the  eyes;  eyes  converging  below,  the  face  rather  nar- 
row, polished;  clypeus  smooth  convex,  the  clypeal  foveae  large  and 
deep;  malar  space  very  short;  thorax  polished,  impunctate;  parap- 
sidal  grooves  absent  except  at  the  lateral  anterior  angles;  propodeum 
polished,  distinctly  areolated,  the  petiolar  areola  rather  large,  well 
defined  and  five-sided;  first  brachial  cell  of  the  forewing  nearly 
effaced;  abdomen  longer  than  the  head  and  thorax,  smooth,  pol- 
ished, ovipositor  sheaths  bent  downward  and  about  as  long  as  the 
anal  prongs. 

Moie. — ^Except  for  the  IS-jointed  antennae  the  male  differs  from 
the  female  only  in  the  usual  sexual  characters. 

Type-loodUty. — ^Riverside,  California. 

Type.— Cat  No.  21616,  U-S.N.M. 

Host. — Oerosipha^  new  species  on  authority  of  Mr.  A.  F.  Swain. 

Described  from  seven  females  and  four  males  received  frmn  Mr. 
A.  F.  Swain  and  reared  according  to  Mr.  Swain  from  an  undescribed 
species  of  Aphid  infesting  cypress  (Oupressus)  and  beUmging  to  the 
genus  Oerosipha. 

Subfamily  Cheloninae. 

CHSLONUS  (CHBLONELLA)  PROTEUS,  mw  spmIm. 

Is  apparently  closest  to  atripes  Ashmead,  but  differs  by  having  the 
basal  joint  of  flagellum  slightly  more  than  four  times  as  long  as 
thick  instead  of  scarcely  three  times  as  long  as  thick;  by  having  the 
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head  as  viewed  from  in  front  decidedly  broader  than  its  median 
length  instead  of  practically  as  long  as  broad;  by  having  the  pos- 
terior lateral  angle  of  the  propodeum  produced  into  a  rather  strong 
tooth  instead  of  very  weakly  produced ;  by  having  the  abdomen  more 
strongly  sculptured,  the  rugosities  forming  more  distinct  longi- 
tudinal ridges  or  irregular  striations;  by  having  a  longer  ovipositor 
and  more  prominent  hypopygium,  the  hypopygium  in  all  of  the  19 
female  specimens  at  hand  being  thrust  out  from  beneath  and  ex- 
tending posteriorly  beyond  the  apex  of  the  carapace;  the  ovipositor 
from  basal  hinge  to  apex  of  sheaths  equal  to  about  two-thirds  the 
length  of  the  abdomen,  its  apex  projecting  from  the  hypopygium  a 
short  distance. 

Female. — ^Length  2.8  mm.  Black;  mandibles  at  apex,  two  anterior 
pairs  of  tibiae  and  tarsi  entirely,  their  femora  and  the  hind  tibiae  and 
tarsi  for  the  most  part  dark  reddish  testaceous.  Wings  hyaline,  the 
costal  vein  and  stigma  dark  brown,  the  other  venation  brownish 
testaceous.  Antennae  16-jointed,  the  first  flagellar  joint  only  slightly 
longer  than  the  second,  which  is  equal  to  the  third ;  clypeus  somewhat 
shining  with  moderately  close  rather  weak  punctures,  its  anterior 
margin  somewhat  produced  and  slightly  elevated;  face  rugose;  frons 
with  rather  strong  striatiform  rugae  laterally  which  are  curved 
downward  from  the  ocelli  along  the  eye  margin,  the  depressed  area 
above  the  antennae  shining  with  suberased  rugae  and  divided  by 
a  weak  median  longitudinal  raised  line;  vertex  transversely  rugose, 
the  rugae  curving  downward  behind  the  eyes;  mesonotum  with 
coarse  pits  or  f oveae  on  the  posterior  middle  and  the  parapsidal  fur- 
rows strongly  foveate,  the  remainder  of  mesoscutum  more  finely 
sculptured,  opaquely  rugulose;  scutelliun  shining  with  suberased 
punctures;  mesopleura  coarsely  pitted  like  the  posterior  middle  of 
mesoscutum;  propodeum  coarsely  rugoso-punctate,  with  a  rather 
well  defined  median  dorsal  areola,  the  tooth  at  the  posterior  lateral 
angles  distinct  lut  not  long;  nervulus  postfurkal  by  nearly  its  own 
length,  first  and  second  radial  abscissae  nearly  equal  in  length  and 
forming  a  distinct  angle  at  their  junction ;  abdomen  at  its  broadest 
point  narrower  than  the  thorax  at  tegulae,  strongly  convex  above  and 
more  narrowed  at  apex  than  usual  for  the  genus;  the  ventral  con- 
cavity extends  to  the  apex  of  the  abdomen ;  ovipositor  as  described 
above. 

Male. — ^Agrees  with  female  except  that  the  antennae  are  20-jointed 
in  the  allotype,  the  abdomen  is  more  rounded  at  apex,  not  at  all  com- 
pressed from  the  sides,  the  ventral  concavity  does  not  extend  to  the 
apex,  and  at  the  apex  of  the  abdomen  is  a  deep,  nearly  circular  in- 
cision from  the  middle  of  which  projects  a  short  horn ;  this  aperture 
in  related  species  is  usually  very  strongly  transverse. 
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Type-locality, — ^Williamsport,  Maryland. 

Type.—CsLt.  No.  21617,  U.S.N.M. 

Host. — Stagmatophora  gleditschiaeella  Chambers. 

Three  females  and  three  males  reared,  according  to  Mr.  W.  R. 
McConnell,  of  the  Bureau  of  Entomology,  from  larvae  of  the  above- 
named  host  infesting  the  spines  of  honey  locust  (OledUHa  triaean' 
thos).  Also  a  number  of  specimens  taken  by  Mr.  P.  R.  Myers,  of 
the  Bureau  of  Entomology,  in  the  type-locality. 

Subfamily  Braconinae. 

BASBU8  noIACULATUS.  new  ipeciM. 

Female. — Length  3.5  mm.  Resembles  {Microdua)  Bassiia  discolor 
Cresson  as  represented  by  a  Viereck  homotype  in  the  United  States 
National  Museum,  but  differs  in  lacking  any  black  markings  on  the 
head,  thorax,  and  abdomen,  in  having  the  propodeum  more  evenly 
and  finely  sculptured,  the  second  and  third  tergites  very  weakly 
sculptured,  the  areolet  slightly  larger,  and  the  sternauli  short,  weak, 
and  not  f  oveolate,  instead  of  nearly  complete  and  deeply  f oveolate. 

Head  perfectly  smooth  and  polished;  distance  between  the  eye 
margins  at  antennae  very  slightly  greater  than  from  antennae  to  apex 
of  clypeus ;  malar  space  somewhat  less  than  half  the  long  diameter  of 
the  eye;  postocellar  line  approximately  two-thirds  as  long  as  the 
ocellocular  line ;  a  broad  rounded  ridge  between  the  antennae ;  occiput 
very  slightly  concave;  antennae  34- jointed  in  type,  the  first  flagellar 
joint  the  longest,  nearly  four  times  as  long  as  thick,  second  and  third 
joints  of  flagelliun  subequal  and  a  little  less  than  three  times  as  long 
as  thick,  all  flagellar  joints  longer  than  thick ;  thorax  smooth,  pol- 
ished; parapsidal  grooves  deep,  not  crenulate;  transverse  furrow  at 
base  of  scutellum  distinctly  finely  crenulate;  propodeum  entirely 
without  longitudinal  or  transverse  carinae,  finely  granularly  coria- 
ceous; areolet  triangular,  subpetiolate;  first  brachial  cell  broadly 
open  at  apex  behind;  longer  spur  of  the  hind  tibiae  distinctly  less 
than  half  the  length  of  basal  joint  of  tarsi ;  tarsal  claw  with  a  distinct 
basal  tooth ;  abdomen  about  as  long  as  the  head  and  thorax,  the  first 
tergite  granularly  coriaceous  like  the  propodeiun,  the  second  and 
third  tergites  with  faint  traces  of  similar  sculpture,  following  ter- 
gites smooth ;  ovipositor  extending  beyond  the  apex  of  abdomen  about 
three-fourths  the  length  of  the  body.  Antennae,  eyes,  ocelli,  small 
blotch  at  apex  of  posterior  femora  above,  narrow  basal  band  and 
broad  apex  of  posterior  tibiae,  posterior  tarsi  and  the  ovipositor 
sheaths  black  or  blackish ;  scape  beneath  testaceous ;  hind  tibiae,  ex- 
cept as  noted,  whitish;  remainder  of  insect  immaculate  reddish  testa- 
ceous.   Male  unknown. 

Type-locality, — Baton  Rouge,  Louisiana. 
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Type.— Ce^t.  21618,  U-S.N.M. 

Four  females  reared  by  Mr.  C,  E.  Smith  in  connection  with 
Phthorimaea  atriatella  Murtfeldt  and  possibly  parasitic  on  that 
moth.  Becorded  in  the  Bureau  of  Entomology  under  Chittenden 
No.  4252^ 

BA8SUS  U8ITATUS.  nv 


Besembles  {Microdus)  Baasua  simiUimvs  Cresscm,  but  may  be 
readily  distinguished  by  the  nearly  smooth,  distinctly  areolated  pro- 
podeum,  which  in  mrdUim/us  is  opaquely  rugose  and  not  distinctly 
areolated. 

Female. — ^Length  4.5  mm.  The  head,  viewed  from  in  front,  is  dis- 
tinctly broader  than  long;  eyes  large,  strongly  convex;  face  only 
slightly  convex,  smooth  and  polished  with  sparse  very  fine  punc- 
tures; distance  between  eyes  at  antennae  slightly  greater  than  from 
antennae  to  apex  of  clypeus;  malar  space  rather  short;  antennae 
separated  at  base  by  a  rounded  ridge;  viewed  from  above  the  head 
is  strongly  transverse,  polished,  with  a  few  very  fine  punctures,  the 
frontal  depression  smooth  and  not  bounded  laterally  by  a  carina; 
postocellar  line  slightly  shorter  than  the  ocellocular  line;  occiput 
slightly  concave;  antennae  broken,  the  first  flagellar  joint  a  little 
more  than  three  times  as  long  as  thick  and  a  little  longer  than  the 
second,  joints  beyond  the  second  decreasing  gradually  in  length; 
thorax  polished  with  sparse  pale  hairs;  notauli  deep  and  nonfoveolate 
or  nearly  so;  transverse  suture  between  mesoscutum  and  scutellum 
weakly  crenulate ;  mesopleura  without  sternauli ;  propodeum  nearly 
smooth,  distinctly  areolated,  the  median  areola  longer  than  broad 
and  more  or  less  rugulose  within;  metapleura  mostly  smooth,  more 
or  less  rugose  below  the  middle;  longer  spur  of  the  hind  tibiae  a 
little  less  than  half  the  length  of  the  basal  joint  of  tarsi;  areolet 
of  the  front  wings  triangular  with  a  petiole  longer  than  the  first 
radial  abscissa;  first  brachial  cell  open  at  apex  below  the  subdis- 
coideus;  abdomen  as  long  as  head  and  thorax  combined,  entirely 
smooth  and  polished,  the  first  tergite  dorsally  strongly  bicarinate  on 
basal  half;  second  tergite  with  a  smooth,  poorly  defined,  transverse 
furrow  which  curves  forward  laterally  inclosing  an  embossed  area 
at  base  of  tergite;  suture  between  the  second  and  third  tergites  dis- 
tinct but  smooth  and  not  deep ;  ovipositor  extending  beyond  the  apex 
of  abdomen  3.2  millimeters  in  the  type.  Antennae,  head,  prothorax, 
mesothorax,  four  anterior  legs  entirely,  and  hind  tibiae  and  tarsi,  and 
the  ovipositor  sheaths  black;  metapleura,  propodeum,  abdomen,  and 
the  hind  coxae  and  femora  reddish  testaceous;  palpi  and  apical  joint 
of  all  tarsi,  excluding  the  claw,  more  or  less  pale;  wings  blackish 
with  several  small  hyaline  patches  behind  the  stigma;  veins  and 
stigma  blackish. 
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Male. — ^Length  5.5  mm.  Antennae  84-jointed  in  the  allotype;  mid- 
dle coxae  concolorous  with  the  propodenm;  otherwise  like  the  female. 

Type-locality. — ^East  Wareham,  Massachusetts. 

Type.—CvX.  No.  21609,  U.S.N.M. 

One  female  and  three  male  specimens  reared  by  Dr.  H.  J.  Franklin 
in  cages  containing  breeding  material  of  the  cranberry  fruit-worm, 
Mineola  vaccinU  Riley,  and  probably  parasitic  on  that  insect.  Two 
male  paratypes  deposited  in  the  collection  of  the  Massachusetts 
Agricultural  College,  Amherst,  Massachusetts. 

Subfamily  Microgasterinae. 

APANTBLBS  STACOIATOPHOBAB,  new  ipmIm. 

This  species  is  easily  recognized  by  the  unusually  broad  ovipositor 
sheaths,  by  the  flattened  aspect  of  the  thorax,  and  the  smooth  pol- 
ished propodeum  which  lies  in  nearly  the  same  plane  as  the  scutel- 
lum  and  mesoscutum. 

Female. — ^Length  8.4  mm.  Black;  palpi  and  legs,  except  coxae, 
reddish  testaceous,  the  posterior  legs  somewhat  darker  than  the 
others;  wings  hyaline,  the  stigma  and  veins  dark  brown,  the  former 
nearly  black.  Antennae  nearly  as  long  as  the  body,  the  first  flagel- 
lar joint  about  three  times  as  long  as  thick,  apical  joints  nearly  twice 
as  long  as  thick ;  occiput  polished,  remainder  of  the  head  subopaque 
with  moderately  close  weak  punctures;  distance  between  the  eyes  at 
antennae  fully  one  and  one-half  times  the  distance  from  antennae 
to  base  of  clypeus;  clypeus  about  twice  as  broad  as  long  and  dis- 
tinctly separated  from  the  face  by  a  groove;  malar  space  about  equal 
to  the  median  length  of  clypeus;  thorax  compressed  dorso-ventrally, 
much  broader  between  the  tegulae  than  the  dorso-ventral  height, 
posterior  two-thirds  of  the  mesoscutum,  scutellum  and  the  propo- 
deum lying  in  the  same  plane  or  nearly  so;  mesoscutum  shining  with 
weak  moderately  close  punctures;  scutellum  more  sparsely  and 
weakly  punctured,  nearly  smooth ;  triangular  plate  each  side  of  the 
scutellum  smooth  and  polished  with  the  suture  at  base  broad  and 
divided  by  only  three  or  four  weak  carinae;  true  metanotum  smooth; 
mesopleurae  weakly  punctate  anteriorly,  for  the  most  part  pol- 
ished impunctate;  mesostemum  flattened  and  nearly  impunctate; 
propodeum  without  median  longitudinal  or  transverse  carinae  and 
except  for  a  few  aciculations  at  the  apical  middle,  practically  smooth 
and  polished  or  with  only  subobsolete  punctures;  hind  coxae  smooth; 
transverse  part  of  discoideus  and  subdiscoideus  effaced;  abdomen 
about  as  long  as  the  thorax  and  a  little  narrower,  somewhat  com- 
pressed dorso-ventrally;  first  tergite  slightly  broader  at  apex  than 
base,  its  basal.width  about  equal  to  half  the  width  of  propodeum  at 
apex,  subopaque  with  very  fine  obscure  aciculations  interspersing 
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sparse  rather  distinct  punctures;  second  tergite  fully  four  times  as 
broad  as  long  down  the  middle  and  sculptured  like  the  first  but 
more  weakly;  following  tergites  smooth;  hypopygium  not  reaching 
to  the  apex  of  abdomen;  ovipositor  sheaths  three-fourths  as  long 
as  the  abdomen,  strongly  compressed,  blade-like,  one-sixth  as  broad 
as  long  or  nearly,  and  fully  as  broad  as  the  greatest  width  of  Uie 
hind  femora;  oyipositor  slender,  cylindrical,  and  slightly  curved 
downward  at  the  tip. 

Male. — ^Antennae  much  longer  than  the  body,  all  flagellar  joints 
being  at  least  nearly  three  times  as  long  as  thick;  propodeum  at  the 
apical  middle  with  distinct  aciculati<ms;  second  tergite  a  little  more 
than  twice  as  broad  at  apex  as  long  down  the  middle;  otherwise  ihe 
male  is  like  the  female  except  smaller,  being  but  2.4  mm.  in  length* 

Type-locaiUy. — ^Williamsport,  Maryland. 

Type.— C9.t.  No.  21619,  U.SJIJI. 

Hoat. — Stagmatopliara  gleditsohiaeeUa  Chambers. 

Type,  allotype,  and  male  paaratype  reared  by  W.  R.  McConnell 
under  cage  No.  664;  also  two  female  paratypes  from  the  same  locality, 
one  of  which  was  collected  by  P.  R.  Myers  and  bears  No.  692,  the 
other  by  W.  R.  McConnell  and  bearing  Na  689. 

Mr.  McConnell's  specimens  were  reared  from  cocoons  found  in  bur- 
rows of  the  host  larvae,  and  these  burrows  were  fully  made,  with  no 
mgDB  of  any  pupal  host,  which  is  pretty  good  evidence  that  they 
emerged  from  the  mature  host  larva. 

APANTBLBS  BUPKETIAB  Vlnr«ck. 

Apantelet  (Protapanteles)  empretiae  Yuesbck,  Proc.  U.  S.  Nat.  Mus.,  vol.  44, 

1913,  p.  662. 
ApanMea  (Apanteles)  8ihifUdi8  Ron  web,  Proc.  U.  S.  Nat.  Mns.,  vol.  49, 

1915,  p.  227. 

Types  of  empretiae  Viereck  and  sibirUdiB  Rohwer  have  been  com- 
pared and  are  undoubtedly  the  same  species.  Both  were  originally 
recorded  fr<mi  the  same  host,  (Empretia)  Sibine  stimulea  Clemens^ 
and  both  are  from  the  neighborhood  of  Washington,  District  of 
Columbia. 

APANTBLBS  FUIOFBBANAB  VkiMk. 

ApantelcM  {Apanteles)  polychroHdis  VncBBCK,  Proc.  U.  S.  Nat  Mus.,  vol.  42» 
1912,  p.  615. 

Types  of  these  two  species  have  been  compared  and  the  writer  is 
of  the  opinion  that  they  are  synonymous. 

Subfamily  Blacinae. 

OBGILUS  DIOBTCTRIAB,  new  ipmIss. 

Female. — ^Length,  4.6  mm.  Deep  shining  black;  basal  joints  of 
the  flagellum,  the  mandibles,  apex  of  the  median  and  anterior  femora 
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and  the  front  tibiae  reddish  brown,  tibial  spurs  and  the  ovipositor 
reddish  testaceous,  the  ovipositor  sheaths  black;  wings  subhyaline, 
faintly  tinged  with  fuscous,  the  stigma  and  costal  vein  black,  other 
venation  dark  brown.  Head  a  little  narrower  than  the  thorax  at 
the  tegulae,  the  occiput  concave,  vertex  punctate  near  ocelli,  nearly 
smooth  laterally  and  behind  and  sloping  strongly  from  the  posterior 
ocelli  to  the  occipital  carina,  which  is  slightly  in^rrupted  above; 
frons  depressed,  punctate  laterally,  smooth  medially  with  a  slight 
median  ridge;  posterior  orbits  prominent,  almost  as  broad  as  the 
width  of  the  eye^  not  at  all  receding,  and  nearly  smooth,  except  for 
fine  punctures  along  the  occipital  margin;  ocellocular  line  slightly 
less  than  the  postocellar  line  and  equal  to  about  one  and  one-half 
times  the  greatest  diameter  of  a  lateral  ocellus;  face  convex  below 
the  antennae,  moderately  punctured,  the  width  between  the  eyes  at 
antennae  a  little  greater  than  the  distance  from  the  anterior  margin 
of  the  antennal  fossae  to  the  base  of  clypeus;  malar  space  rather 
long;  cheeks  broad  and  finely  closely  punctate;  antennae  32- jointed  in 
the  type,  the  first  flagellar  joint  three  times  as  long  as  broad,  10  or 
12  apical  joints  quadrate;  mesoscutum  and  scutellum  shining,  mod- 
erately hairy  with  weak  punctures,  the  parapsidal  grooves  foveolate 
their  entire  length;  propleura  strongly  rugulose-punctate,  smoother 
along  the  dorsal  margin;  mesopleura  smooth  with  the  sternauli 
foveolate;  propodeum  without  carinae,  mostly  rugulose-punctate, 
with  the  base  before  the  spiracles  more  or  less  smooth  and  polished 
and  with  an  apical  depression  each  side  of  the  middle,  which  is  mostly 
smooth;  sides  of  propodeum  sparsely  punctured,  except  along  the 
apical  margin,  which  is  strongly  punctured;  hind  coxae  sparsely 
sculptured ;  longest  hind  tibial  spur  over  half  the  length  of  first  tarsal 
joint;  intercubitus  and  second  abscissa  of  radius  forming  a  nearly 
straight  line,  stub  of  cubitus  beyond  the  intercubitus  slightly  longer 
than  the  second  abscissa  of  cubitus;  abdomen  slightly  longer  and 
a  little  narrower  than  the  thorax,  the  first  tergite  entirely  and  the 
second  for  the  most  part  finely  rugulose-punctate,  the  base,  apex,  and 
lateral  margins  of  the  second  narrowly  smooth;  tergites  beyond  the 
second  polished ;  ovipositor  about  4  nun. 

Male. — ^Is  like  the  female  except  that  apical  antennal  joints  are  not 
quadrate  but  longer  than  broad,  the  base  of  the  flagellum  is  black 
like  the  remainder,  and  the  second  tergite  is  almost  sculptureless. 

Type-locality. — ^Patrick's  Creek,  California. 

Type.— Csit  No.  21620,  XJ.S.N.M. 

Host. — Diaryctria  xarUhaenobarea  Dyar  on  Pvn/us  attenuata. 

Ten  females  and  one  male  reared  by  J.  M.  Miller  September  15, 
1916,  and  recorded  in  the  Bureau  of  Entomology  under  Hopkins  U.  S. 
No.  14265*. 
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OBGILUS  HBLLIPBS  Say. 

MUsrogaater  mellipea  Say,  Bost  Journ.  Nat.  Hist.,  vol.  1,  pt.  3,  1836,  p.  261. 
Microgaster  mellipe^  (Say)  LeConte,  Writings  Thorn.  Say  Entom.,  vol.  2, 
1859,  p.  712. 

Say's  description  of  this  species,  the  tjrpe  of  which  is  lost,  indicates 
the  presence  of  complete  parapsidal  grooves,  a  closed  radial  cell,  open 
second  cnbital  cell,  and  a  more  or  less  fusiform  abdomen.  This  com- 
bination of  characters  excludes  the  species  from  the  Microgasterinae, 
while  at  the  same  time  they  agree  with  OrgHus^  a  genus  which  the 
writer  would  place  in  the  subfamily  Blacinae. 

Several  specimens  of  what  appear  to  be  this  species  have  been  reared 
at  Baton  Rouge,  Louisiana,  by  Messrs.  C.  E.  Smith  and  J.  L.  E. 
Lauderdale,  of  the  Bureau  of  Entomology,  from  Phthorimaea  glochi- 
neUa  Zeller  under  Chittenden  No.  4150.  The  writer  has  chosen  a  male 
of  this  series  as  a  neotype  of  the  species. 

Subfamily  Opiinae. 

OPIUS  MBLLBUS  Gahan. 

Bio8tere8  rJMtgoleti8  Richmond,  Can.  Ent.,  vol.  47, 1915,  p.  294. 

A  series  of  specimens,  including  two  paratypes,  of  rhagoletia^  fur- 
nished the  United  States  National  Museum  collection  through  the 
<:ourtesy  of  Mr.  William  Ciolcord  Woods,  have  been  compared  with 
the  tjrpe  of  meUetts  and  agree  in  every  particular. 

Subfamily  Viphnae. 

HABBOBRACON  AMBBICANA  AdimMd. 

Trachyusa  americana  Ashmead,  Bull.  Colo.  Biol.  Assoc.,  vol.  1, 1890,  p.  18. 

The  type  of  this  species  in  the  United  States  National  Museum  col- 
lection is  similar  to  H.  johannseni  Viereck,  but  may  be  separated  by 
the  fact  that  the  second  radial  abscissa  is  as  long  or  a  trifle  longer 
than  the  first  intercubitus  and  the  median  carina  of  the  propodeum  is 
more  distinct.  Also  resembles  E.  gelechiae  Ashmead,  but  has  the  sec- 
ond radial  abscissa  longer,  a  better  developed  median  carina  on  the 
propodeum,  and  the  abdomen  is  slightly  narrower. 

Superfamily  CHALCIDOIDEA. 

Family  CALLIMOMIDAE. 

Subfamily  MONODONTOBfEBINAE. 

Genus  LIODONTOMERUS  Gahan. 

Li  the  description  of  this  genus  the  antennae  are  stated  to  have  two 
ring-joints.   As  a  matter  of  fact,  there  is  probably  only  one  true  ring« 
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joint,  the  apparent  second  ring-joint  being  a  much  reduced  funicle 
joint.  Study  of  a  series  of  specimens  of  L.  perpUxus  shows  the 
fourth  antennal  joint  to  be  usually  no  longer  (often  slightly  shorter)  ^ 
but  usually  very  slightly  broader  than  the  third  joint  or  true  ring- 
joint.  In  some  cases  the  fifth  joint  is  greatly  reduced  and  might  be 
mistaken  for  a  right- joint.    (See  fig.  1.) 

PSUEDERIMERUS,  new  genus. 

Except  for  the  imicalcarate  hind  tibiae,  the  type  of  this  genus 
appears  to  be  more  closely  allied  to  the  genus  Lwdontornerxia  in  the 
subfamily  Monodontomerinae  than  to  the  type-genus  of  the  Erim- 
erinae.  I  am  unable  to  see  more  than  the  one  spur,  however,  and 
therefore  have  placed  the  genus  in  the  Erimerinae,  where  it  would 
run  in  Mr.  J.  C.  Crawford's  key  to  the  subfamilies  of  Callimomidae.^ 

Differs  from  Erimerus  in 
the  emarginate  first  and  sec- 
ond tergites,  in  antennal 
characters  and  different  hab- 
itus. 

Head  transverse,  about 
equal  in  width  to  the  thorax 
at  tegulae;  occiput  slightly 
concave,  immargined;  ocelli 
in  an  obtuse  triangle;  head, 
viewed  from  in  front,  ap- 
proximately as  long  as 
broad,  narrowed  below,  the 
Fio.  i.-LioDON^Mttu8  «RfLixu«  aktenma  FROM  ^^lar    space    much    longer 

TWO  PABATTPS   /BMALIS    ILtUBTRATIIfO    VARIATION    IN     thaU     thc     Wldth     Of     a     matt- 

TH.nnncL./oiNT8.  ^j^j^     ^^    ^^^.     ^^^     ^^^ 

slightly  diverging  below;  antennae  inserted  just  above  the  clyp- 
eus;  frontal  impression  for  receipt  of  the  scape  rather  deep, 
narrow,  and  extending  to  the  front  ocellus;  antennae  13- jointed; 
pedicel  as  long  as  the  four  following  joints  combined;  joint  3 
of  the  antennae  is  a  true  ring-joint,  joints  4  and  5  also  ring- 
like but  broader  than  joint  3;  joints  6,  7,  and  8  all  broader  than 
long  and  increasing  in  breadth  and  thickness  from  6  to  8;  joints 
9  and  10  very  slightly  broader  than  long,  subquadrate;  club  broader 
than  the  funicle,  about  equal  in  length  to  the  four  preceding  funicle 
joints,  8-jointed,  the  suture  between  the  penultimate  and  last  joint 
very  indistinct;  pronotum  transverse,  somewhat  conically  produced, 
the  dorsum  and  sides  rounded ;  mesoscutum  broader  than  long,  with 
distinct  sharply  curved  parapsidal  grooves;  axillae  broadly  sepa- 
rated; scutellum  nearly  flat,  without  a  cross  furrow;  propodeum 
short,  without  lateral  folds  or  spiracnlar  sulci  and  without  distinct 

sProc  Bnt  Soc.  Wuh.,  toI.  16,  1914,  p.  128. 
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median  carina ;  marginal  vein  equal  to  about  twice  the  postmarginal 
which  is  short  and  subequal  to  the  stigmal;  fore  and  hind  femora 
somewhat  swollen,  the  latter  pair  not  serrate  beneath;  hind  tibiae 
straight;  abdomen  of  the  female  about  equal  in  length  to  the  head 
and  thorax  combined,  viewed  from  above  ovate,  slightly  conic  at  apex, 
the  dorsum  slightly  flattened,  first  and  second  tergites  emarginate 
medially  at  apex,  ovipositor  exserted  one-fourth  the  length  of  abdo- 
men ;  abdomen  of  the  male  oval,  flattened  above,  not  longer  than  the 
thorax.    (See  fig.  2.) 

Type  of  the  genua — Pseuderimerue  mayetiolaej  new  species. 

PSBUDERIMERUS  MATETIOLAE,  new  spedM. 

Female. — ^Length  1.8  nmi.  Head  viewed  from  above  approxi- 
mately twice  as  broad  as  long,  the  posterior  orbits  narrow ;  postocel- 
lar  line  equal  to  twice  the  ocellocular,  the  latter  line  only  a  little 
greater  than  the  greatest  diameter  of  a  lateral  ocellus;  head  and 
thorax  with  fine,  shallow,  rugulose-punctate  sculpture  and  covered 
with  short  whitish  pile;  pleura  more  weakly  sculptured  than  the 
dorsum  of  thorax;  propo- 
deum  laterally  weakly 
sculptured,  medially  dis- 
tinctly rugose;  wings  hy- 
aline, the  area  immediately 
behind  the  marginal  vein 
very  faintly  tinged  with 
yellowish;  abdomen  above 
and  below  finely,  shallowly,  fio.  2.— psiuD»Biii«Rxra  wmmohut.  amtihna  or  a 
aciculately     sculptured.  paratyfb  femalb. 

Head  and  thorax  aeneous,  abdomen  mostly  black,  tinged  with  brassy 
in  some  lights;  antennae  black,  only  the  apex  of  club  faintly  brown- 
ish ;  coxae  all  aeneous,  the  legs  otherwise  entirely  testaceous ;  ovipos- 
itor sheaths  black. 

Male. — ^Length  1.5  mm.  Differs  from  the  female  as  follows:  The 
posterior  orbits  are  much  broader  and  not  receding  from  the  eye 
margins,  but  extending  back  a  distance  about  equal  to  the  transverse 
diameter  of  the  eye  before  beginning  to  recede;  the  ocellocular  and 
postocellar  lines  are  nearly  equal,  the  former  being  several  times  as 
long  as  the  diameter  of  the  rather  small  lateral  ocellus;  the  abdomen 
is  no  longer  than  the  thorax,  sculptured  as  in  the  female,  with  a  large 
testaceous  or  yellowish  patch  medially  both  above  and  below. 

Type-locality. — ^Altamount,  California. 

Type.— Cat.  No.  21621,  U.S.N.M. 

Host. — Mayeticla  destructor  Say  on  the  authority  of  Mr.  C.  M. 
Packard. 

Eight  females  and  six  males  reared  by  Mr.  Packard  and  recorded 
in  the  Bureau  of  Entomology  under  Webster  No.  18846.    The  type 
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and  allotype,  according  to  the  labeling,  are  the  parents  of  one  of  the 
male  paratypes,  all  three  of  these  specimens  bearing,  in  addition  to 
the  Webster  number,  Martinez  No.  17211.  Three  other  paratypes 
are  from  Altamount  and  bear  Martinez  No.  17215.  Four  paratypes 
are  from  Benicia,  California,  three  of  these  bearing  Martinez  No. 
17204,  and  one  Martinez  No.  17218.  Four  paratypes  under  Martinez 
Nos.  1724, 1717,  and  1748  are  from  Concord,  California. 

Adults  of  this  species  emerge  from  the  puparia  of  the  host.  The 
parasite  oviposits  in  the  host  puparium  and  its  larva  feeds  externally 
upon  the  host  larva  within  the  puparium. 

Family  PTEROMALIDAE. 
HETEROSCHEBiA,  new  genus. 

Female. — ^Antennae  slightly  above  the  middle  of  the  face  with 
three  ring  joints,  a  five-jointed  funicle,  and  the  club  distinctly  three 
jointed,  antennal  pedicel  about  equal  to  or  a  little  shorter  than  the 
first  funicle  joint;  head  strongly  transverse,  the  occiput  immargined, 
scarcely  at  all  concave;  posterior  orbits  narrow  and  strongly  re- 
ceding; ocelli  in  a  low  triangle;  left  mandible  three-dentate,  the 
right  four-dentate,  anterior  margin  of  the  clypeus  straight,  face 
broad,  slightly  convex;  thorax  robust,  the  pronotum  short,  strongly 
transverse;  mesoscutum  nearly  twice  as  broad  as  long,  the  parapsidal 
grooves  deeply  impressed  anteriorly,  effaced  behind  the  middle;  scu- 
tellum  convex,  with  a  distinct  cross- furrow  at  the  apical  fourth; 
propodeum  short,  with  a  distinct  neck,  and  a  strong  transverse  carina 
which  separates  the  neck  from  the  rest  of  the  propodeum,  also  with 
a  strong  median  longitudinal  carina;  propodeal  spiracles  oval  and 
very  close  to  the  base ;  postmarginal  vein  twice  as  long  as  the  stigmal ; 
abdomen  conic  ovate,  with  a  very  short  smooth  petiole  which  barely 
extends  beyond  the  apex  of  the  neck  of  propodeum ;  first  tergite  be- 
yond the  petiole  comprising  a  little  less  than  half  the  total  length  of 
the  abdomen. 

Type  of  the  genue. — HeteroacJiema  prima^  new  species. 

HETEROSCHEBCA  PRQIA*  new  ipcdM. 

Female. — ^Length  1.9  mm.  Head  and  thorax  black;  abdomen  me- 
tallic blue-green ;  scape  testaceous,  pedicel  and  flagellum  black ;  coxae 
and  all  femora  black,  the  femora  at  apex  and  all  tibiae  and  tarsi  tes- 
taceous; trochanters  also  more  or  less  testaceous,  wings  hyaline,  the 
veins  mostly  testaceous;  tegulae  testaceous.  Head  and  thorax  with 
shallow  irregular  thimble-like  punctures,  those  on  the  head  not  as 
strong  as  on  the  mesoscutum;  first  joint  of  funicle  about  one  and 
one-half  times  as  long  as  thick,  following  joints  slightly  shorter; 
club  not  thicker  than  the  funicle ;  lower  part  of  face  with  striae  con- 
verging toward  the  mouth;  frontal  depression  small  and  moderately 
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deep;  ocellocular  line  a  little  longer  than  the  lateral  ocellar  line, 
slightly  more  than  half  as  long  as  the  postocellar  line;  propodeum 
much  more  finely  sculptured  than  the  scutellum;  forewing  more 
sparsely  ciliated  than  usual,  the  basal  portion  to  the  junction  of  the 
submarginal  and  the  marginal  veins  entirely  bare,  the  middle  of 
the  wing  behind  the  marginal  vein  with  distinct  sparse  cilia,  the  api- 
cal portion  beyond  the  apex  of  the  stigmal  vein  more  closely  ciliated. 
Abdomen  smooth  and  polished  except  the  fifth  and  sixth  tergitea 
which  are  weakly  lineolated. 

Male. — ^Agrees  with  the  female  except  that  it  is  slightly  smaller^ 
and  the  abdomen  is  shorter,  more  elliptical  with  the  fifth  and  sixth 
tergites  less  obviously  lineolate-reticulate. 

Type-loedlity. — ^Tempe,  Arizona. 

Type.—C^t.  No.  21622,  U.S.N.M. 

Host. — AgroTnyza  ffibsoni  Malloch. 

Eight  females  and  seven  males  reared  from  larvae  by  F.  H.  Ghttes 
and  recorded  in  the  Bureau  of  Entomology  under  Webster  No.  12289. 

HABROCTTUS  SOnLLIMUS,  new  spedei. 

Female.— L&ngth  2.4  mm.  Very  similar  to  small  specimens  of  H^ 
languriae  Ashmead,  but  apparently  differs  as  follows :  The  body  ap- 
pears somewhat  more  slender ;  the  clypeus  is  not  as  distinctly  defined,, 
the  striations  jwi  being  terminated  at  a  depressed  line  or  very  fine 
groove  which  in  languriae  separates  the  base  at  least  of  the  clypeus 
from  the  face;  the  spiracular  sulci  of  the  propodeum  are  shallow, 
though  complete;  the  apex  of  the  scutellum  does  not  show  a  puncta- 
lion  different  from  that  of  the  remainder;  the  body  color  appears  ta 
be  more  of  a  blue  green,  lacking  the  bronzy  tinge  of  languriae^  and 
all  of  the  femora  are  blackish,  sometimes  slightly  metallic. 

Male. — ^Length  2  mm.  Anterior  and  median  femora  pale;  the  pos- 
terior femora  fuscous  except  apically;  abdomen  with  a  testaceous 
patch  embracing  the  apex  of  first  and  most  of  the  second  tergites; 
other  characters,  except  the  usual  sexual  ones,  as  in  the  female. 

Type-locality. — ^Tempe,  Arizona. 

Typ^.— Cat.  No.  21623,  U.S.N.M. 

Host — Agromyza  gibsoni  Malloch. 

Seven  females  and  three  males  reared  by  Mr.  F.  H.  Gates  from  the 
pupa  of  the  above-named  host  and  recorded  in  the  Bureau  of  Ento- 
mology under  Webster  No.  12239.  Antennae  and  mandibles  of  a  par- 
atype  on  a  sUde. 

In  view  of  the  great  similarity  between  this  supposed  new  species 
and  languriae  and  the  further  fact  that  I  have  received  specimens  of 
the  latter  species  from  Tempe,  Arizona,  reared  by  Mr.  Oates  from 
Languria  mozardi^  which,  like  Agromyza  gibsonij  is  a  stem  borer  in 
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alfalfa  and  related  plants,  it  would  not  be  surprising  if  the  two 
species  would  ultimately  prove  to  be  the  same. 


EUTELUS  MATETIOLAE,  iww 

Female. — Length,  2  mm.  Is  very  similar  to  Eutelua  hruch^phagi 
Gahan,  but  easily  distinguished  by  having  all  the  femora  pale  testa- 
ceous like  the  tibiae  and  tarsi  instead  of  blackish ;  by  the  fact  that  the 
clypeus  is  distinctly  aciculate-striate  instead  of  sculptured  like  the 
remainder  of  the  face;  the  eyes  are  larger  and  the  malar  space  some- 
what less  than  half  the  length  of  the  eye;  the  antennal  ring-joints 
are  longer,  the  second  and  third  being  subquadrate  instead  of  very 
strongly  transverse  as  in  hruohophagif  the  propodeum  is  rather  dis- 
tinctly wrinkled  between  the  folds,  the  median  carina  weak,  laterad 
of  the  folds  very  weakly  sculptured  and  shining;  the  marginal  vein 
is  approximately  one  and  one-third  times  as  long  as  the  postmarginal ; 
the  stigmal  is  equal  to  about  two-thirds  the  postmarginal;  the  abdo- 
men is  slightly  shorter  than  the  combined  head  and  thorax,  pointed 
ovate,  practically  smooth  and  polished,  the  first  tergite  equal  to 
approximately  one-third  the  length  of  the  entire  abdomen.  The 
color  of  the  head  and  thorax  is  aeneous  with  rather  strong  brassy 
reflections,  the  legs  except  coxae  pale  testaceous,  the  wings  hyaline 
or  with  only  a  very  faint  discal  discoloration;  abdomen  blackish  with 
greenish  metallic  reflections  on  the  first  tergite ;  antennal  scape  testa- 
ceous, the  pedicel  and  flagellum  dark  brown.  In  other  respects  the 
female  agrees  with  the  description  of  Eutelua  bruohophagi  Gahan. 

Male. — Length,  1.8  mm.  Agrees  with  description  of  male  Putelus 
bruchopfiagi  except  that  the  area  between  the  stigmal  and  postmar- 
ginal veins  is  hyaline.  The  second  and  third  antennal  ring-joints 
are  subquadrate;  the  funicle  joints  a  little  longer  than  broad,  except 
the  two  last,  which  are  quadrate  or  practically  so. 

Type'locaUty.—SBlinBSj  California. 

Type.— CB.t  No.  21624,  U.S.N.M. 

Host. — Mayetiola  destructor  Say. 

Described  frcMn  4  females  and  16  male  specimens  reared  from 
puparia  of  the  Hessian  fly  by  Mr.  C.  M.  Packard,  and  all  recorded 
in  the  Bureau  of  Entomology  under  Webster  No.  13846.  The  type 
female,  one  paratype  female,  and  a  broken  paratype  male  bear  Pasa- 
dena No.  16176  and  are  said  to  be  progeny  of  one  mother.  Another 
paratype  female  bears  Pasadena  No.  16176  and  is  said  to  be  the 
parent  of  the  allotype  and  eight  paratype  males,  all  of  which  bear 
the  same  number.  Still  another  paratype  female  under  Pasadena 
No.  16180  is  the  mother  of  five  male  paratypes. 

Mr.  Packard  states  that  the  parasite  oviposits  in  the  host  pupa- 
rium.  The  parasite  larva  feeds  externally  upon  the  host  larva 
within  the  pupa  case  and  after  transforming  emerges  as  an  adult 
from  the  puparium. 
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THE    BIRDS    OF    THE  TAMBELAN    ISLANDS,    SOUTH 

CHINA  SEA. 


By  Harry  C.  Oberholser, 

Of  the  Biological  Survey,  United  States  Department  of  Agriculture. 


The  Tambelan  Islands  are  in  the  southern  part  of  the  South 
China  Sea,  about  100  miles  west  of  the  westernmost  point  of 
Borneo  and  about  150  miles  southeast  of  the  Anamba  Islands. 
They  consist  really  of  two  groups,  lying  not  far  apart,  and  each  ex- 
tending some  13  or  14  miles  southeastward  and  northwestward.  With 
the  Tambelan  Islands  proper  we  here  include  the  Rocky  Islets,  or 
Pulo  Mandariki,  about  12  miles  west-northwest  of  the  northwest- 
em  end  of  the  Tambelan  group;  and  Pulo  Kayu  Ara,  or  Saddle 
Island,  some  10  or  12  miles  farther  to  the  northwest.  Both  Saddle 
Island  and  Pulo  Mandariki  are  f  aunally  part  of  the  Tambelan  group. 

The  islands  of  the  Tambelan  group  are  numerous,  but  all  rela- 
tively small.  Many  of  them  rise  precipitously  from  the  water,  or 
have  interior  hills  of  considerable  height.  The  larger  islands  are 
heavily  forested,  but  some  of  the  others  are  mere  rocky  heaps. 
Many  have  coral  reefs  about  their  bases. 

Only  one.  Great  Tambelan,  is  inhabited,  and  its  population  con- 
sists of  500  or  600  Malays.  Wild  mammals  are  not  numerous  on  the 
islands,  and  consist  chiefly  of  squirrels,  rats,  bats,  and  monkeys. 

Great  Tambelan  Island,  the  largest  and  highest  of  all,  is  in  the 
northeastern  group,  and  is  triangular,  about  4|  miles  on  each  side. 
It  has  several  high  hills,  the  highest  reaching  an  altitude  of  1,300 
feet.  A  creek,  which  enters  in  a  northeasterly  direction  from  the 
western  side,  nearly  divides  it  into  two  parts,  and  forms  an  advan- 
tageous location  fot  the  Malay  settlement.  Many  coconut  trees  grow 
on  the  island,  and  there  are  also  plantations  of  sago  and  fruit  trees. 

Pulo  Bunoa,  the  largest  of  the  southwestern  group,  is  about  4 
miles  in  length  from  southeast  to  northwest,  and  about  2i  miles  wide. 
The  highest  of  its  several  hills  reaches  a  height  of  915  feet.  Like 
Great  Tambelan  Island,  it  is  thickly  forested  and  has  only  a  few 
clearings,  these  along  the  shore.  Pulo  Wai  is  another  of  the  larger 
islands  and  occupies  the  northwesternmost  position  in  the  Tambelan 
Islands  proper.  It  is  about  2  miles  long  and  has  several  peaked 
hills,  the  highest  of  which  rises  1,057  feet  above  the  sea, 
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The  Rocky  Islets,  or  Pulo  Mandariki,  12  miles  west-northwest  of 
Pulo  Wai,  comprise  two  small  barren  rocky  islets,  the  larger  of 
these  rising  to  a  height  of  134  feet  Scarcely  any  vegetation  finds  a 
foothold  on  their  inhospitable  slopes,  and  few  birds,  excepting  two 
species  of  terns,  make  their  home  there. 

Saddle  Island,  well  so-called  from  its  sky  line,  formed  by  two  hills 
connected  by  a  lower  ridge,  is  about  half  a  mile  long  and  a  quarter 
of  a  mile  in  width.  Its  highest  point  is  387  feet  above  the  sea.  Like 
the  larger  Tambelan  Islands,  it  is  covered  with  forest,  and  is  a  much 
more  inviting  place  for  mammal  and  bird  life  than  is  Pulo  Man- 
dariki. 

Dr.  W.  L.  Abbott  was  apparently  the  first  ornithologist  to  explore 
these  islands.  With  Mr.  C.  Boden  Kloss  he  spent  some  two  weeks 
here,  from  August  3  to  August  15, 1899.    His  intinerary  is  as  follows : 

Pulo  Selindang. — ^August  8,  1899. 

Pulo  Gilla.—Augvist  4,  1899. 

Pulo  Bunoa.'—Angast  5-7,  1899. 

Great  Tambelan  Island. — ^August  8-12, 1899. 

Pulo  TFai.— August  12-14,  1899. 

Pulo  Mandariki. — ^August  14,  1899. 

Saddle  Island. — August  15,  1899. 

As  one  result  he  collected  53  birds,  representing  12  species,  which, 
as  usual,  he  presented  to  the  United  States  National  Museum. 
These,  together  with  Doctor  Abbott's  field  notes  on  other  birds  not 
collected,  and  the  data  published  by  Mr.  Kloss,^  bring  the  number  of 
avian  species  now  known  from  these  islands  collectively  up  to  22. 
Following  are  separate  lists  of  those  found  on  the  Tambelan  Islands 
proper,  Pulo  Mandariki  (the  Eocky  Islets),  and  Saddle  Island. 

Tambelan  Islands. 

1.  Demigretta  sacra  sacra  (Gmelin). 

2.  Pluvialis  dominica  fulva  (Gmelin). 

3.  Totanus  tetanus  eurhinus  Oberholser. 

4.  Actitis  hypoleuca  (Linnaeus). 

5.  OrthorJiomvpKus  magnirostris  scommophorus  Oberholser.* 

6.  Caloenasrdcoharica  (Linnaeus). 

7.  ChxilcopKaps  indica  indica  (Linnaeus). 

8.  Spilopelia  tigrina  (Temminck). 

9.  Myristicivora  hicolor  (Scopoli). 

10.  Muscadivores  aeneus  polius  Oberholser. 

11.  Dendrophassa  vemans  adina  Oberholser. 

12.  Ardhrwcoceros  con/vexus  (Temminck). 
18.  Sauropatis  chloris  cyanescens  Oberholser. 


» Joum.  Straits  Branch  Hoy.  Asiatic  Soc,  No.  41,  January,  1904,  pp.  6(M». 
•New  subspecies;  see  p.   133. 
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14.  Tachomis  infumata  (Sclater). 

15.  HypurolepU  javanica  abhotH  Oberholser. 

16.  Hypothymis  azurea  opiathocyanea  Oberholser. 

17.  Oracula  javana  prasiocara  Oberholser. 

18.  Lamprocorax  panayensia  heterochlarus  Oberholser. 

19.  MotaciUa  boarula  melanope  Pallas. 

PuLo  Mandakiki. 

1.  Cuncuma  leucoga^stria  (Gmelin). 

2.  Sterna  anaetheta  aruzetheta  Scopoli. 
8.  Anoiia  stoUdua  piUatua  (Scopoli). 

Saddle  Island. 

1.  Cuncuma  leucogaatria  (Gmelin). 

2.  Myriaticivora  hicolor  (Scopoli). 

8.  Sauropatia  chloria  cyaneacena  Oberholser. 

4.  Lamprocorax  panayenaia  heterochlorua  Oberholser. 

Although  the  above  lists  do  not,  of  course,  comprise  the  whole 
avifauna  of  these  islands,  they  nevertheless  give  some  idea  of  its 
complexion.  According  to  Doctor  Abbott's  observations,  birds  are 
relatively  scarce  and  few  in  species.  Those  that  he  succeeded  in 
finding  here  are,  however,  of  interest,  particularly  from  a  distribu- 
tional standpoint  Judging  from  the  few  species  that  afford  any 
definite  clue,  the  faunal  relationships  of  the  Tambelan  Islands  are 
with  the  Anamba  Islands  rather  than  with  Borneo,  although  the 
latter  is  geographically  somewhat  nearer. 

Only  two  papers  contain  any  reference  to  the  birds  of  the  Tam- 
belan Islands.    These  are: 

KziOSs,  C.  BoDEN. — Notes  on  a  Cruise  in  the  Southern  China  Sea. 
Journal  of  the  Straits  Branch  of  the  Royal  Asiatic  Society,  No.  41, 
January,  1904,  pages  53-80. 

Oberholser,  Harry  C. — ^A  Monograph  of  the  Flycatcher  Genera 
Hypothymis  and  Cyanonympha.  Proceedings  of  the  United  States 
National  Museum,  vol.  39,  February  25,  1911,  pages  585-615. 

In  the  following  list  the  birds  prefixed  with  an  asterisk  are  un- 
represented by  specimens  in  Doctor  Abbott's  collection. 

Family  ARDEIDAE. 

DEMIGRETTA  SACRA  SACRA  (Gnielin).i 

[Ardeal  aacra  Gmelin,  Syst.  Nat.,  vol.  1,  pt.  2,  1789,  p.  640  (Tahiti  Island, 
Society  Islands). 

Three  specimens: 

Adult  male,  No.  170877,  U.S.N.M.;  Pulo  Wai,  August  13,  1899. 
Length  in  flesh,  603  mm. 

<  Demigretta  la  the  original  apelUng  of  the  generic  name. 
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Juvenal  female,  No.  170876,  U.S.N.M.;  Pulo  Wai,  August  12, 
1899.  Length  in  flesh,  584  mm.  ^^Iris  yellow;  feet  pale  green. 
Stomach  contained  small  fish." 

Juvenal  female.  No.  170878,  U.S.N.M.;  Pulo  Wai,  August  18, 
1899.  Length  in  flesh,  578  mm.  "Iris  yellow ;  bill  dark  homy  brown, 
paler  beneath  at  base." 

Whether  or  not  these  specimens  belong  really  to  the  typical  form 
of  the  species  must  be  determined  by  a  thorough  study  of  all  the 
races,  for  which  we  have  not  opportunity  at  the  present  time.  There 
are  apparently  more  subspecies  than  current  authors  recognize. 

Doctor  Abbott  reports  that  it  was  common  along  the  reefs  in  the 
Tambelan  Islands  at  the  time  of  his  visit,  particularly  on  Pulo  Wai, 
where  he  saw  several  pairs;  and  on  Great  Tambelan  Island,  August 
8-12,  1899. 

Family  BUTEONIDAE. 

^CUNCUMA  LBUCOGASTRIS  (Gmelin).^ 

[Falcol   leucogcLeter  Gmelin,  Syst  Nat,  vol.  1,  pt  1,  1788,  p.  257   (no 
locality:  type  locality  given  by  Mathews  as  New  South  V^ales,  Australia). 

One  seen  by  Doctor  Abbott  on  Saddle  Island,  August  15, 1899 ;  and 
a  pair  about  Pulo  Mandariki,  on  August  14,  1899.  None  of  these 
was  collected. 

Family  CHARADRHDAE. 

PLUVIAUS  DOMINICA  FULVA  (Gm«lin). 

[Charadrius]  fulvua  Gmelin,  Syst.  Nat,  vol.  1,  pt  2,  1789,  p.  687  (Tahiti 
Island,  Society  Islands). 

One  adult  female  in  winter  plumage,  taken  on  Pulo  Wai,  August 
13,  1899.  Length  in  flesh,  254  mm.  "Iris  dark  brown;  feet  slaty 
blue;  bill  black,  becoming  brownish  at  base.  Shot  out  of  a  bunch  of 
three  on  the  reef.    Only  ones  seen." 

Family  SCOLOPACIDAE. 

•TOTANUS  TOTANUS  EUHHINUB  ObMliolMr. 

Tolanus  totanus  eurhinus  Obebholseb,  Proc.  U.  S.  Nat  Mus.,  vol.  22,  1900, 
p.  207  (Lake  Tsomorirl,  Ladak,  central  Asia). 

Reported  from  the  Tambelan  Islands  by  Mr.  C.  B.  Kloss,*  as  ob- 
served between  August  3  and  14,  1899,  but  without  mention  of  any 
particular  island. 

ACrmS  HTPOLEUCA   (LtmiMBS). 

[Trinffa]   hypoleuooa  Linnaeus,  Syst  Nat.,  ed.  10,  vol.  1,  1758,  p.  149 
(Sweden). 

Two  specimens  are  in  the  collection : 

Adult  female,  No.  170882,  U.S.N.M.;  Pulo  Wai,  August  12,  1899, 
Length  in  flesh,  210  mm. 

^Species  prefixed  with  an  asterisk  are  not  representedby  specimens. 
*  Joum.  Straits  Branch  Boy.  Asiatic  Soc.,  No.  41,  January,  1904,  p.  66. 
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Adult  female,  No.  170883,  U.S.N.M.:  Pulo  Wai,  August  13,  1899. 
Length  in  flesh,  208  mm. 

Both  of  these  examples  are  in  worn  summer  plumage,  and  have  ap- 
parently not  yet  begun  to  molt.  Doctor  Abbott  mentions  seeing  sev- 
eral along  the  seashore  of  Pulo  Wai. 

Family  OEDICNEMIDAE.  i  ; 

OBTHOBHAMPHUS  MAGNIROSTRIS  SGOBOfOPHOBUS.  new  satopccica. 

OrtJiorhamphus  magnirostris  magnirostris  Mathsws,  Novlt  Zool.,  vol.  18, 
January  81, 1912,  p.  226  (not  VlelUot). 

Subspecific  characters. — Similar  to  Orthorhamphus  maffnirostris 
magnirostris  (Vieillot),  from  Australia,  but  upper  and  lower  parts 
paler. 

Uescriptiofu— Type,  adult  male,  No.  170879,  U.S.N.M.;  Pulo 
Wai,  Tambelan  Islands,  South  China  Sea,  August  13,  1899;  Dr. 
W.  L.  Abbott.  Upper  parts  drab,  slightly  verging  toward  hair 
brown,  more  grayish  on  rump  and  superior  tail-coverts,  the  shafts 
of  the  feathers  fuscous  (these  markings  most  conspicuous  on  pileum 
and  cervix),  the  upper  tail-coverts  much  mottled  and  irregularly 
barred  with  smoke  gray  and  light  smoke  gray ;  middle  rectrices  like 
the  rump,  barred  and  mottled  terminally  with  dull  light  smoke 
gray;  remaining  tail-feathers  basally  drab,  succeeded  distally  by  a 
very  narrow  bar  of  fuscous,  then  by  a  wide  white  subterminal  band, 
and  finally  by  a  broad  terminal  band  of  fuscous,  varying  to  fuscous 
black;  five  outer  primaries  largely  fuscous,  but  fir^  (outermost) 
quill  with  a  broad  white  subterminal  band,  connected  by  the  broad 
white  inner  margin  with  the  white  base  of  inner  web ;  second  quill 
with  a  similar  white  bar,  though  only  on  inner  web,  and  connected 
with  the  white  base  of  inner  vane;  third  the  same,  but  with  the 
white  areas  somewhat  brownish;  fourth  and  fifth  quills  with  only 
base  of  inner  vane  and  outer  two-thirds  of  middle  portion  of  same 
vane  white;  remaining  primaries  white,  with  subterminal  mottling 
of  fuscous,  chiefly  on  outer  webs;  outer  secondaries  basally  white, 
terminally  fuscous,  but  exterior  margins  of  outer  vanes  pale  brown- 
ish smoke  gray ;  inner  secondaries  drab,  their  outer  margins  broadly 
pale  smoke  gray;  tertials  drab;  innermost  rows  of  lesser  wing- 
coverts  drab  like  the  back,  with  darker  shafts;  several  succeeding 
rows  of  coverts  fuscous,  forming  a  conspicuous  dark  wing-bar,  fol- 
lowed by  a  narrower  white  bar;  remaining  lesser  coverts,  with 
median  and  greater  coverts,  pale  smoke  gray,  the  shafts  slightly 
darker;  superciliary  stripe  and  subocular  stripe,  connected  posteri- 
ally  with  broad  auricular  stripe,  white;  lores,  large  malar  spot, 
broad  stripe  on  side  of  crown  above  the  white  superciliary,  and 
broad  stripe  on  cheeks,  meeting  the  last  behind  the  white  auricular 
stripe,  brownish  black;  lower  cheeks,  chin,  and  upper  throat  white; 
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jugulum  very  pale  smoke  gray,  with  shaft  streaks  of  fuscous  and 
dark  drab,  these  deepest  and  most  conspicuous  anteriorly;  rest  of 
lower  parts  dull  white,  the  sides,  flanks,  and  particularly  lower  tail- 
coverts,  slightly  washed  with  cinnamomeous ;  lining  of  wing  pure 
white;  "iris  yellow;  feet  dirty  yellow,  claws  dark  horn  brown;  bill 
black,  dull  yellow  at  base.'' 

The  typical  form  of  this  species  was  first  described  by  Vieillot^ 
without  indication  of  locality ;  but  Mr.  G.  M.  Mathews  has  recently 
designated  its  type-locality  as  Binongka,  Celebes.  Unfortunately, 
however,  the  latter  author  overlooked  Count  von  Berlepsch's  prior 
designation  •  of  Australia  a^  the  type  region,  and  also  Vieillot's  own 
subsequent  statement '  that  Australasia  was  the  patria  of  the  speci- 
men on  which  he  had  based  the  name  Oedicnemus  magniroatris. 
Furthermore,  Dr.  A.  Menegaux,  who,  as  is  well  known,  has  charge 
of  the  ornithological  collection  in  the  Museum  National  dllistoire 
Naturelle  in  Paris,  informs  me  in  a  letter  just  received,  that  the  type 
of  Oedicnemua  magnirostris  Vieillot  is  still  preserved  in  that  institu- 
tion, and  that  it  is  a  specimen  obtained  by  P^ron  in  Australia !  It 
seems  necessary,  therefore,  now  to  consider  the  Australian  bird  the 
typical  form,  of  which  OrthorTiamphua  magrdrostria  neglectua 
Mathews*  consequently  becomes  a  synonym.  In  view  of  this 
change,  the  bird  from  the  East  Indies,  which  Mr.  Mathews  consid- 
ered typical  OrthorhampJviis  magnirostris^  is  in  need  of  a  new  desig- 
nation, which  we  accordingly  provide  here. 

Besides  the  type,  described  above,  Doctor  Abbott  obtained  two 
specimens  in  the  Tambelan  Islands.  One  of  these  is  an  adult  female 
(No.  170880,  U.S.N.M.),  collected,  August  13,  1899,  on  the  reef  of 
Pulo  Wai,  in  company  with  its  mate,  the  type  of  Orthorhamphus 
magmrostris  acommophorus ;  which  two  were  all  that  Doctor  Abbott 
saw  on  this  island.  Both  are  in  worn  summer  plumage,  and  are 
just  beginning  to  show  evidences  of  molt  among  the  contour  feathers. 

The  third  example  is  a  female  in  juvenal  plumage  (No.  171128, 
U.S.N.M.),  taken,  August  4,  1899,  on  Pulo  Gilla,  by  Mr.  C.  Boden 
Kloss.  This  bird  also  is  just  beginning  to  molt  its  contour  feathets. 
It  differs  from  the  adult  in  having  the  feathers  of  the  upper  parts, 
including  scapulars  and  tertials,  conspicuously  edged,  tipped  or 
distally  mottled  with  light  grayish  buff;  the  terminal  portion  of  mid- 
dle rectrices  more  broadly  barred  with  dark  brown  and  whitish ;  the 
lesser  wing-coverts  broadly  margined  with  dull  buffy;  the  dark  bar 
on  the  inner  lesser  coverts  lighter  and  much  obscured  by  similar  light 

I  OedUmemu$  magniroBlrU  VielUot,  Noiit.  Diet  d'Hlst  Nat.»  yol.  28,  1816,  p.  231. 

*  Abhandl.  Senkenb.  Natorf.  Gesell.,  toL  84,  1011,  p.  87. 

•  Encycl.  M6Ui.,  toI.  1,  1820,  p.  339. 

«NoTit  Zool..  vol.  18,  Jan.  81,  1012,  p.  226  (Lewis  Island,  nortliwesteni  Australia). 
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feather  edgings;  the  white  bar  on  lesser  coverts  more  or  less  broken 
by  dusky  markings;  the  median  and  greater  coverts  darker,  duller, 
more  brownish,  and, less  uniform,  being  in  places  irregularly  barred  or 
mottled  with  dusky,  and  the  tips  of  the  greater  coverts  broadly  white, 
forming  a  conspicuous  wing-bar,  this  set  oflf  proximally  from  the 
remaining  portion  of  the  coverts  by  a  narrow  dusky  bar. 

Measurements  of  the  two  adults  from  the  Tambelan  Islands  are 
as  follows: 

Measurements  of  specimens  of  Orthorhamphus  maffnirostris  scommophorus. 


^ 

i 

i- 

a.8.N.M. 
No. 

Sex. 

Locality. 

Date. 

Collector. 

1 

M 

i 

|i 

1 

|1 

1890. 

mm. 

mm. 

mm. 

mm. 

mm. 

mHi. 

170879 

Male.... 

Pulo      Wal, 
Tambelan 
Islands.* 

Aug.  13 

Dr.  W.  L.  Abbott. 

272 

114 

74 

93.5 

47 

170680.... 

Female. 

do 

...do 

do 

533 

206 

113 

75 

84 

«.» 

1  Measured  in  the  flesh  by  the  collector. 


"Type. 


Family  LARIDAE. 

STERNA  ANABTHBTA  ANABTHBTA  ScepelL 

Sterna  Anaethetus  Scopoli,  Del.  Flor.  et  Faun.  Insubr.,  pt  2,  1786,  p.  92 
(Panay  Island,  Philippine  IslandB). 

Five  specimens:  ' 

A'dult  male,  No.  170892,  U.S.N.M.;  Pulo  Mandariki,  August  14, 
1899.  Length  in  flesh,  406  mm.  ''Bill  and  feet  black;  inside  of 
mouth  white." 

Adult  male.  No.  170896,  U.S.N.M.;  Pulo  Mandariki,  August  14, 
1899.  Length  in  flesh,  407  mm.  "  Feet  black;  iris  dark  brown;  bill 
black,  extreme  tip  white." 

Adult  male.  No.  170895,  U.S.N.M.;  Pulo  Mandariki,  August  14, 
1899.    Length  in  flesh,  394  mm. 

Adult  female,  No.  170894,  U.S.N.M.;  Pulo  Mandariki,  August  14, 
1899.    Length  in  flesh,  394  mm. 

Adult  female.  No.  170893,  U.S.N.M. ;  Pulo  Mandariki,  August  14, 
1899.    Length  in  flesh,  406  mm. 

All  are  in  good  plumage;  and  they  belong  apparently  to  the  typical 
race  of  Sterna  anaetheta.  Doctor  Abbott  says  that  this  species  was 
present  in  great  nimibers  on  the  two  Bocky  Islets.  It  evidently 
breeds  there  abundantly,  although  the  breeding  season  was  past  at 
this  time  (August  14). 
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ANGUS    8T0LIDUS    PILEATU8    (ScapoU). 

Sterna  pileata  Scopou,  Del.  Flor.  et  Faun.  Insubr.,  pt  2, 1786,  p.  92  (Philip- 
pine Islands). 

Three  specimens: 

Adult  male,  No,  170890,  U.S.N.M.;  Pulo  Mandariki,  August  14^ 
1899.    Length  in  flesh,  426  mm. 

Adult  female.  No.  170889,  U.S.N.M.;  Pulo  Mandariki,  August  14, 
1.899.    Length  in  flesh,  406  mm. 

Adult  female,  No.  170891,  U.S.N.M.;  Pulo  Mandariki,  August  14, 
1899.    Length  in  flesh,  426  mm.    "  Bill  and  feet  black,  iris  blackish.'* 

These  are  all  in  perfect  plumage,  and  belong  apparently  to  the 
Philippine  race.  Doctor  Abbott  says  that  the  species,  at  the  time 
of  his  visit,  was  in  considerable  numbers  on  Pulo  Mandariki,  in 
company  with  much  greater  numbers  of  Sterna  anaetheta.  These 
two  were  about  the  only  avian  inhabitants  of  consequence.  Although 
both  had  practically  finished  breeding,  Doctor  Abbott  found  some 
young  birds  and  addled  eggs  of  Anous  stolidus  pUeatUB  in  the  crev- 
ices of  the  rocks. 

Family  CLARAVIIDAE. 

•CALOENAS  NICOBARICA  (Llnnaeiit). 

[Columha^  nicoharica  Linnaeus,  Syst  Nat,  ed.  10,  vol.  1, 1758,  p.  164  (Nlco 
bar  Islands,  Bay  of  Bengal). 

Seen  by  Doctor  Abbott  on  Pulo  Bunoa,  August  6-7, 1899. 

•CHALCOPHAPS  INDICA  INDICA  (LinnaMi). 

iColumhia^  indica  Linnaeus,  Syst.  Nat.,  od.  10,  vol.  1, 1758,  p.  164  (eastern- 
India). 

Recorded  from  the  Tambelan  Islands,  August  3-14,  1899,  by  Mr. 
C.  B.  Kloss.^ 

•SPILOPELIA  TIGRINA   (Tcmminck). 

Columha  tigrina  Temminck,  Hist  Nat.  g6n.  Pigeons,  vol.  1,  1808-1811,  pL 
43  [p.  158]  (Batavia,  Java). 

Doctor  Abbott  saw  some,  but  collected  none,  on  Pulo  Gilla,  Au- 
gust 4, 1899.    Not  noted  elsewhere  in  the  Tambelan  Islands. 

Family  TRERONIDAE. 

MTRISTICrVORA  BICOLOR  (ScopoU). 

Columha  IHcolor  Scopoli,  Del.  Flor.  et  Fann.  Insubr,  pt  2,  1786,  p.  94  (New 
Guinea). 

Five  specimens: 

Adult  male,  No.  170884,  U.S.N.M.;  Pulo  Wai,  August  12,  1899. 
Length  in  flesh,  887  mm.    "  Feet  blue;  claws  black." 

>  Joorn.  Straits  Branch  Roy.  Ailatic  Soc,  No.  41,  January,  1004,  p.  66. 
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Adult  male,  No.  170898,  U.S.N.M.;  Saddle  Island,  August  15, 1899- 
Length  in  flesh,  407  mm. 

Adult  male.  No.  170897,  U.S.N.M.;  Saddle  Island,  August  15, 1899. 
Length  in  flesh,  413  mm.  ^^  Bill  light  blue,  tip  black.  Crop  filled 
with   wild  nutmegs." 

Adult  female,  No.  170899,  U.S.N.M.;  Saddle  Island,  August  15, 
1899.  Length  in  flesh,  381  mm.  "  Upper  mandible  green  at  base, 
black  at  tip ;  lower  mandible  greenish  leaden,  black  at  tip." 

Adult  female.  No.  170885,  U.S.N.M.;  Pulo  Wai,  August  13,  1899. 
Length  in  flesh,  394  mm. 

These  are  apparently  indistinguishable  from  specimens  taken  in 
the  Philippine  Islands  and  on  Celebes.  Two— No.  170898,  U.S.N.M., 
male,  taken,  August  15,  and  No.  170885,  U.S.N.M.,  female,  taken, 
August  13,  are  molting  their  contour  feathers,  mostly  on  throat, 
breast,  and  hind  neck.  The  three  other  examples  are  in  excellent 
plumage,  though  in  places  somewhat  soiled,  apparently  from  vege- 
table juices.  Doctor  Abbott  reported  this  species  common  on  Saddle 
Island,  August  15,  1899 ;  and  fairly  so  on  Pulo  Wai,  August  12-14, 
1899.    He  saw  it  also  on  Pulo  Bunoa,  August  5-7, 1899. 

Measurements  of  these  Tambelan  Islands  birds  are  given  below. 

Measurements  of  specimens  of  Myristicivora  hicolor. 


^  Measured  In  the  flesh  by  the  coUector. 
•MUSCADIVORES  AENEUS  POLIUS  Oberholser. 

Muscadivores  aeneus  polius  Obebholseb,  Bull.  U.  S.  Nat.  Mus.,  No.  98, 
June  30,  1917,  p.  18  (Pulo  Siantan,  Anamba  Islands). 

This  species  was  reported  from  the  Tambelan  Islands,  as  observed 
between  August  3  and  14,  1899,  by  Mr.  C.  B.  Kloss.*  Although 
Doctor  Abbott  preserved  no  specimens,  the  subspecies  occurring  here 
seems  to  be  without  much  doubt  that  of  the  Anamba  Islands. 

^Journ.  Straits  Branch  Roy.  Asiatic  Soc,  No.  41,  January,  1904,  p.  00. 
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•DENDR0PHA8SA  YBBNAN8  ADINA  Oberhobar. 

Dendrophassa  vemans  adina  Obebholseb,  Bull.  U.  S.  Nat  Mus.,  No.  98, 
June  30,  1917,  p.  20  (Pulo  Mata,  Anamba  Islands). 

Doctor  Abbott  saw  this  species  on  Great  Tambelan  Island,  August 
8-12,  1899;  and  on  Pulo  Bunoa,  August  5-7,  1899.  He  obtained  no 
specimens,  but  the  bird  from  the  Tambelan  Islands  is  probably  refer- 
able to  the  Anamba  Islands  race. 

Family  BUCEROTIDAE. 

ANTHRACOCEROS  CONVEXU8   (Temminck). 

Buoeroa  convexua  Temminck,  Nouv.  Rec.  Planch.  Col.  d'Ois.,  vol.  2,  livr.  89, 
February,  1832,  pi.  530  and  text  (Java,  Borneo,  and  Sumatra). 

Ten  specimens: 

Adult  male,  No.  170868,  U.S.N.M.;  Great  Tambelan  Island, 
August  9,  1899.  "Iris  brownish  red;  gular  skin  dark  blue;  orbital 
skin  bluish  white." 

Adult  male,  No.  170869,  U.S.N.M.;  Great  Tambelan  Island, 
August  10,  1899.  "Bill  and  casque  yellowish  white,  black  at  base 
[and  on]  a  narrow  line  along  commissure;  feet  dull  leaden,  soles 
yellowish." 

Adult  male,  No.  170853,  U.S.N.M.;  Pulo  Bunoa,  August  5,  1899. 

Adult  male.  No.  170856,  U.S.N.M.;  Pulo  Bunoa,  August  6,  1899. 
Weight  in  flesh,  2 J  pounds.  "  Iris  dark  red ;  bill  and  casque  yellowish 
white,  black  at  base  below;  feet  dark  leaden,  soles  dull  yellow/' 

Adult  male  [marked  female].  No.  170852,  U.S.N.M.,  Pulo  Bunoa, 
August  5,  1899. 

Adult  female.  No.  170870,  U.S.N.M.;  Great  Tambelan  Island, 
August  10, 1899. 

Adult  female,  No.  171129,  U.S.N.M.;  Pulo  GiUa,  August  4,  1899. 
"  Stomach  contained  fruit  and  lizards." 

Adult  female.  No.  170885,  U.  S.N.M.;  Pulo  Bunoa,  August  6, 1899. 

Adult  female.  No.  170854,  U.S.N.M. ;  Pulo  Bunoa,  August  5, 1899 

Adult  female,  No.  170857,  U.S.N.M.;  Pulo  Bunoa,  August  6,  189fr. 

This  fine  series  indicates  that  the  bird  of  the  Tambelan  Islands  is 
identical  with  that  of  Borneo,  Sumatra,  and  the  Malay  Peninsula. 

All  the  specimens  are  in  process  of  molting  both  quills  and  con- 
tour feathers,  but  this  is  not  suflScient  to  interfere  with  measurements, 
which  are  detailed  below. 

Doctor  Abbott  reported  this  hombill  conmion  on  Pulo  Wai, 
August  12-14,  1899;  on  Pulo  Bunoa,  August  5-7,  1899;  and  on 
Great  Tambelan  Island,  August  8-12,  1899. 
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Mea9uremeni$  of  tpeoimens  of  Anthr€UX)oero$  oonvewus. 
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N.M. 
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Sex. 
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1706S3 

Male.... 

Pulo      Bimoa, 
Tambelan  Is- 

Aug. 6 

Dr.W. 
L.Ab- 

800 

380 

364 

155.5 

4X5 

136 

34 

67.5 

43 

land!!. 

bott. 

i 

170856 

...do.... 

do 

Aug.  6 

...do.. 

8381  396 

283 

161 

44 

136 

44 

63 

41 

170608 

...do.... 

Great    Tambe- 
lan     Island, 
Tambelan  Is> 
lands. 

Aug.  0 

...do.. 

838|388 
1 

201 

140.5 

43.5 

141 

4a5 

67.3 

43 

170860 

...do.... 

do 

Aug.lo!...do.. 

800  j388 

365 

140 

43 

133 

3L5 

56.5 

43.6 

1708S2 

[Male]... 

Pulo     Btmoa, 

Aug.  5  ...do.. 

800    398 

386 

130 

41 

110 

35 

56 

43.5 

Tambelan  Is- 

lands. 

171139 

Female. 

Pulo        Gilla, 
Tambelan  Is- 
lands. 

Aug.  4... do.. 
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360 

340 
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36.5 

87 

1&5 

6a5 

30 

170854 

...do.... 

Pulo     Bunoa, 

Aug.  5!... do.. 
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246 
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38 

88 

1&5 

51 

41 
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lands. 

170857 

...do.... 

do 

Aug.  6 

...do.. 
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353 

133 
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08 

18 

51 

30 

170855 

...do.... 

do 

...do. 

...do.. 

740 

365 
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38 

04 

10 

40.5 

30 

170870 

...do.... 

Great    Tambe- 
lan    Island, 
Tambelan  Is- 
lands. 

Aug.lO 

...do.. 

740 

270 

353 

118 

37 

00 

17.5 

51.5 

41 

1  Measured  in  the  fleab  by  the  collector. 

Fanuly  ALCEDINIDAE. 

SAUROPATIS  CHLORIS  CTANESCBN8  Oberlwlser. 

Sauropatis  chlaris  cyanescens  Oberholseb,  Proc.  U.  S.  Nat  Mus.,  voL  52, 
February  8,  1917,  p.  189  (Pulo  Taya,  southeastern  Sumatra). 

The  single  specimen  in  the  collection  is  an  immature  male,  No. 
170886,  U.S.N.M.,  from  Pulo  Wai,  taken,  August  13,  1899,  This  is 
apparently  almost  adult;  the  upper  parts  are,  however,  duller  and 
more  greenish  than  in  the  fully  adult  condition;  there  are  still  some 
buffy  edgings  on  the  frontal  feathers;  the  customary  dusky  margins 
on  the  breast,  together  with  some  slight  wash  of  buff,  are  also  present, 
but  both  are  practically  lacking  on  the  white  cervical  collar;  the 
black  nuchal  band  is  broad  and  conspicuous,  and  the  auriculars 
almost  solidly  black.  This  example  measures:  Length  in  flesh,* 
254  mm.;  wing,  110.5;  tail,  70;  exposed  culmen,  43;  tarsus,  17.5. 
It  apparently  is  subspecifically  identical  with  birds  from  Pulo  Taya, 
southeastern  Sumatra,  the  type  locality  of  this  race. 

Doctor  Abbott  observed  this  species  also  on  Great  Tambelan  Island, 
August  8-12,  1899;  and  on  Saddle  Island,  August  15,  1899. 

*  Measured  bj  the  collector. 


Digitized  by  VjOOQ IC 


140  PROCEEDINGS  OF  ^HE  NATIONAL  MUSEUM.  tol-IW. 

Family  MICROPODIDAE. 

rrXCHORNIS  INFUMATA  (Sdater). 

Cypselus  infumatus  Sclater,  Proc.  Zool.  Soc.  London,  1865  (meeting  of 
June  27),  p.  602  (Banjermassin,  Borneo). 

Seen  by  Doctor  Abbott  on  Great  Tambelan  Island,  August  8-12, 
1899. 

Family  HIRUNDINIDAE. 

*HTPUROLEPIS  JAVANICA  ABBOTTI  Obcrholscr. 

Hypurolepia  javanica  ahhotti  Oberholseb,  Bull.  U.  S.  Nat  Mus.,  No.  88, 
June  30,  1917,  p.  32  (Pulo  Manguan,  Anamba  Islands). 

Birds  of  this  species  were  seen  by  Doctor  Abbott  on  Great  Tam- 
belan Island,  August  8-12,  1899.  It  is  probable  that  they  belonged 
to  the  recently  described  race  from  the  Anamba  Islands. 

Family  MUSCICAPIDAE. 

HTPOTHYMIS  AZUBEA  OPISTHOCTANEA  ObcrfaolMr. 

Hypothymis  azurea  opisthocyanea  Obkrholser,  Proc.  U.  S.  Nat  Mus.,  voL 
39,  February  25,  1911,  p.  602  (Pulo  Piling,  Anamba  Islands,  South 
China  Sea). 

Seven  specimens: 

Adult  male,  [marked  female !],  No.  170866,  U.S.N.M. ;  Pulo  Bunoa, 
August  6, 1899. 

Adult  male.  No.  170865,  U.S.N.M.;  Pulo  Bunoa,  August  6,  1899. 
Length  in  flesh,  184  mm. 

Adult  male.  No.  171132,  U.S.N.M.;  Pulo  Selindang,  August  8, 
1899.    Length  in  flesh,  191  mm. 

Adult  male.  No.  170887,  U.S.N.M.;  Pulo  Wai,  August  13,  1899. 
Length  in  flesh,  184  mm. 

Adult  made.  No.  170875,  U.S.N.M. ;  Great  Tambelan  Island,  August 
10,  1899.  Length  in  flesh,  175  mm.  "Bill  blue,  tip  black;  feet 
blue,  claws  black;  iris  dark  brown. 

Adult  female,  No.  170867,  U.S.N.M;  Pulo  Bunoa,  August  7,  1899. 
Length  in  flesh,  175  mm. 

Juvenal  female,  No.  170864,  U.S.N.M.;  Pulo  Bunoa,  August  6, 
1899.    Length  in  flesh,  178  mm. 

All  these  are  more  or  less  in  molt.  An  immature  female  (No. 
170864,  U.S.N.M.)  is  just  like  the  adult  of  the  same  sex  except  for 
a  slightly  paler  bill.  In  both  size  and  color  the  birds  of  this  species 
from  the  Tambelan  Islands  are  identical  with  those  from  the  Anamba 
Islands.  For  detailed  measurements  of  both,  consult  the  writer^s 
paper  on  the  genus  Hypothymis.^    Doctor  Abbott  says  that  this 

^  Proc.  U.  a  Nat  Mus.,  toI.  89,  Feb.  26,  1911,  p.  608. 
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pretty  blue  flycatcher  was  the  only  small  bird  that  he  found  on  Pulo 
Bunoa,  but  that  it  was  fairly  numerous  and  very  tame  there.  It  was 
also  common  on  Great  Tambelan  Island,  August  8-12,  1899,  and  on 
Pulo  Wai,  August  12-14, 1899. 

Family  GRACULIDAE. 

GKACULA  JAVANA  PRASIOCARA  ObcrholMr. 

Oracula  javatia  prasiocara  Obebholseb,  BuU,  U.  S.  Nat.  Mns.,  No.  98,  June 
80,  1917,  p.  55  (Pulo  Piling,  Anamba  Islands). 

Nine  specimens: 

Adult  male,  No.  170873,  U.S.N.M. ;  Great  Tambelan  Island,  August 
10,  1899.     Length  in  flesh,  330  mm. 

Adult  male,  No.  170859,  N.S.N.M.;  Pulo  Bunoa,  August  6,  1899. 
Adult  male,  No.  170858,  U.S.N.M.;  Pulo  Bunoa,  August  5,  1899. 
Length  in  flesh,  337  mm. 

Adult  female,  No.  170871,  U.S.N.M.;  Great  Tambelan  Island, 
August  9, 1899.    Length  in  flesh,  324  mm. 

Adult  female.  No.  170872,  U.S.N.M.;  Greot  Tambelan  Island, 
August  10,  1899.    Length  in  flesh,  324  mm. 

Adult  female.  No.  170860,  U.S.N.M. ;  Pulo  Bunoa,  August  6,  1899. 
Length  in  flesh,  324  mm. 

Adult  female,  No.  170861,  U.S.N.M.;  Pulo  Bunoa,  August  6,  1899. 
Length  in  flesh,  343  mm.  "  Iris  dark  gray ;  bill  red,  tip  yellow ;  feet 
yellow." 

Adult  female.  No.  170863,  U.S.N.M. ;  Pulo  Bunoa,  August  7,  1899. 
Length  in  flesh,  343  mm.  "  Feet  yellow,  claws  pale  brownish  horny ; 
wattles  yellow." 

Adult  female,  No.  170862,  U.S.N.M.;  Pulo  Bunoa,  August  7, 1899. 
Length  in  flesh,  330  mm. 

Most  of  these  birds  show  indications  of  molt  in  either  the  quills 
or  contour  feathers,  some  in  both.  Several  have  noticeable  whitish 
tips  on  the  feathers  of  the  abdomen,  which  on  one  specimen  (No. 
170860,  U.S.N.M.)  are  very  conspicuous. 

This  series  from  the  Tambelan  Islands  is  interesting,  since  it  con- 
siderably extends  the  range  of  this  subspecies,  hitherto  reported  from 
only  the  Anamba  Islands.  As  will  be  seen  from  the  appended 
measurements,  these  birds  agree  in  size  with  Anamba  specimens ;  nor 
is  there  any  difference  in  color. 

Doctor  Abbott  reported  the  species  fairly  common  on  Great  Tam- 
belan Island;  also  the  commonest  bird  on  Pulo  Bunoa,  where  he 
found  it  feeding  on  the  wild  nutmegs. 
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Measurements  of  all  the  specimens  collected  are  as  follows: 
Measurements  of  specimens  of  OractUa  javana  prasiocara. 
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1  Measured  in  the  iiiDsh  by  the  collector. 
UUIfPROCORAX  PANATBNSIS  HETBROCHLORU8  ObeiWiaer. 

Lamprocorax  panayensis  heterochlorus  Obebholseb,  BolL  U.  S.  Nat  Ho&, 
No.  dS,  June  30,  1917,  p.  57  (Palo  Mobur,  Anamba  Islands). 

Four  specimens : 

Adult  female,  No.  170888;  U.S.N.M.;  Pulo  Wai,  August  12,  1899. 

Juvenal  female,  No.  171130,  U.S.N.M.;  Pulo  Selindang,  August  8, 
1899.    Length  in  flesh,  210  mm. 

Juvenal  (nearly  adult)  male.  No.  170874,  U.S.N.M.;  Great  Tam- 
belan  Island,  August  9, 1899. 

Juvenal  male,  No.  171131,  U.S.N.M. ;  Pulo  Selindang,  August  8, 
1809.    Length  in  flesh,  216  mm. 

The  adult  female  is  in  worn  summer  plumage  and  has  apparently 
not  yet  begun  to  molt  The  three  juvenal  birds,  however,  are  in  the 
midst  of  the  change,  this  involving  both  quills  and  contour  feathers; 
and  one  of  the  juvenal  males  (No.  170874,  n.S.N.M)  has  acquired 
nearly  all  its  adult  plumage.  These  birds  seem  to  be  quite  identical 
with  examples  of  Lamprocorax  panayensis  heterochlorus  from  the 
Anamba  Islands. 

Doctor  Abbott  reported  this  starling  common  on  Pulo  Wai,  August 
12-14,  1899;  on  Pulo  Bunoa,  August  5-7,  1899;  also  on  Great  Tam- 
belan  Island,  August  8-12, 1899;  and  he  observed  it  on  Saddle  Island, 
August  15, 1899. 
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Measurements  of  specimens  of  Lamprocorax  panayensis  heterochlorus. 
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1  Measured  In  the  flesh  by  the  collector. 

Family  MOTACILLIDAE. 

•MOTAaLLA  BOABULA  MELANOPE  (Pallaa). 

MotacUla  melanope  Paulas,  Reise  Versch.  Prov.  Russ.  Reichs.  vol.  8,  1776, 
p.  696  (Dauria,  Siberia). 

Two  or  three  individuals  were  seen  by  Doctor  Abbott  on  Pulo  Wai, 
August  12-14, 1899. 
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DESCRIPTIONS  OF  NEW  AFRICAN  EARTHWORMS,  IN- 
CLUDING  A  NEW  GENUS  OF  MONILIQASTRIDAE. 


By  Frank  Smith  and  Bessib  R.  Greek. 

Of  the  University  of  Illinois,  Urhana,  lUinois. 


The  United  States  National  Museum  has  a  small  collection  of 
earthworms  made  near  Lamu  on  the  eastern  coast  of  British  East 
Africa.  The  collection  was  made  by  William  Astor  Chanler  in 
1892;  and,  besides  several  fragmentary  specimens,  contains  seven 
worms  sufficiently  complete  for  identification. 

These  specimens  though  few  in  number  are  of  much  interest.  Two 
new  species  of  Polytareutus  are  represented,  one  by  five  individuals 
and  another  by  a  single  specimen.  The  remaining  specimen  repre- 
sents a  new  genus  of  the  family  Moniligastridae.  This  is  the  first 
known  occurrence  of  this  family  in  Africa;  and,  of  still  greater 
interest,  the  new  form  has  anatomical  relations  which  aUy  it  quite 
closely  with  the  Haplotaadd  genus  Pelodrihts  and  with  the  Megas- 
oolecid  genus  AcanthodrU/us.  It  may  reasonably  be  considered  as  a 
modem  representative  of  a  very  early,  primitive  type  of  earthworms. 

This  paper  forms  No.  126  of  the  series  of  contributions  from  the 
zoological  laboratory  of  the  University  of  Illinois. 

Family  MONILIGASTRIDAE. 

Setae,  simple  pointed,  sigmoid,  four  pair  per  somite.  Clitellum  on 
three  to  six  somites,  including  those  bearing  genital  pores.  Spermi- 
ducal  pores,  one  or  two  pair;  in  or  near  10/11,  11/12,  or  12/13. 
Oviducal  pores,  one  pair;  in  11/12  or  on  18  or  14.  Spermathecal 
pores,  one  or  two  pair  in  7/8  or  8/9  or  7/8  and  8/9.  Esophagus 
with  two  gizzards  anterior  to  10  or  two  to  ten  gizzards  at  beginning 
of  intestine.  Last  "  hearts,"  two  somites  anterior  to  ovarian  somite. 
Meganephric.  Spermaries  and  spermiducal  funnels,  one  or  two  pair; 
included  in  one  or  two  pair  of  sperm  vesicles.  Sperm  ducts  open  into 
prostate  glands  or  independently  of  them.  Ovaries,  one  pair. 
Ovisacs,  one  pair;  extend  posteriorly  from  posterior  septum  of 
ovarian  somite.  Spermathecae,  one  or  two  pair;  with  long  tubular 
spermathecal  ducts. 

Proceedinqs  U.  8.  National  Museum,  Vol.  56— No.  2263. 
62055— 20— Proc.N.M.  Vol.55 11  145 
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STN6EN0DRILUS,  new  genas. 

Prostate  gland  pores,  distinct  from  spermiducal  pores;  in  close 
proximity  to  ventral  pairs  of  setae.  Spermiducal  pcH^es,  one  pair; 
anterior  to  oviducal  porea  Oviducal  pores  on  14.  Gizzards  anterior 
to  10.  Posterior  ^^ hearts''  in  11.  Meganephric  Spermaries  and 
spermiducal  funnels,  enclosed  in  sperm  vesicles.  Prostate  glands, 
not  connected  with  sperm  ducts.  Ovaries  in  18.  Ovisacs  extend  pos- 
teriorly from  13  through  several  somites.  Spermathecae,  without 
diverticula  or  appendages. 

Genotype. — SyngenodrUua  lamuensisy  new  species. 

STNGBNODRILUS  LAMUBNSIS.  new  ipcd«s. 

Length,  5.2  cm.  Diameter  (maximum),  0.4  cm.  Scmiites,  187. 
Clitellum,  11-16;  cingulnm.  Oenital  papillae,  mme  obvious.  Setae, 
very  small;  oa/oi /&(?; {^=17:1: 17: f^;(2(2«>-^ circumference.  Ne» 
phridiopores,  first  on  4;  at  anterior  margin  of  somite;  some  midway 
between  seta  line  cd  and  mid-dorsal  line,  others  in  setA  line  od. 
Spermiducal  pores,  inconspicuous;  at  anterior  margin  of  18;  slightly 
ventrad  of  seta  line  od.  Prostate  gland  pores,  11, 12,  and  18,  slightly 
dorsad  of  seta  line  b.  Oviducal  pores,  on  14,  slightly  anteriad  and  dor- 
sad of  b.  Spermathecal  pores,  paired  in  7/8  and  8/9;  slightly  ven- 
trad of  seta  line  od.  Septa  5/6-7/8,  very  strongly  thickened;  septa 
8/9-12/18,  very  thin  and  somewhat  displaced  and  imperfectly  de- 
veloped. Two  gizzards  in  8  and  9.  Hearts,  6-11.  Nephridia,  paired  f 
lacking  in  1-3  and  11-12.  Paired  spermaries  and  spamidueal 
funnels,  inclosed  in  paired  sperm  vesicles  in  10  and  11.  Sperm  ducts 
of  each  side,  much  contorted  and  unite  into  a  single  duct,  which  is 
without  penial  or  atrial  modification.  Prostate  glands,  small;  one 
pair  each  in  11,  12,  and  18.  Sperm  sacs,  one  pair  included  within 
ovisacs  and  extend  posteriorly  to  20.  Ovaries,  extensive;  in  18. 
Oviducal  funnels  and  ducts,  broad  and  short  Spermathecae,  simple; 
long  and  slender;  paired  in  8  and  9. 

One  specimen,  coUected  at  Mkonumbi  near  Lamu,  British  East 
Africa,  by  William  Astor  Chanler  in  1892. 

Holotype.—Ceit.  No.  16833,  U.S.N.M. 

The  specimen  in  alcohol  is  apparently  considerably  contracted  and 
without  obvious  color  differentiation.  Sagittal  sections  were  made 
from  one  half  of  the  anterior  22  somites,  the  other  half  being  left 
united  with  the  remainder  of  the  worm.  The  alimentary  tract  had 
of  course  not  been  freed  from  dirt  before  preservation  and  the  clitel- 
lar  hypodermis  proved  to  be  rather  difficult  to  section ;  and  hence  the 
series  of  sections  is  defective  in  some  respects,  although  on  the  whole 
it  is  very  good  and  has  made  possible  the  determination  of  some  facts 
in  the  anatomy  which  could  not  otherwise  have  be^fi  obtained. 
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External  cJiaractera. — ^There  is  nothing  to  indicate  that  the  worm 
is  not  complete  and  that  the  length,  5.2  cm.  and  the  number  of 
somites,  137,  are  not  normal  for  the  species.  The  maximmn  diame- 
ter, 0.4  cm.,  is  reached  in  somites  8-14;  while  anterior  to  8  the  diame* 
ter  decreases  quite  uniformly  to  the  first  somite,  where  it  is  about 
0.15  cm.;  posterior  to  14,  the  decrease  is  very  gradual  to  0.35  cm. 
near  the  posterior  end;  the  trunk  being  nearly  cylindrical  through- 
out. The  prostomium  is  scarcely  recognizable  and  presumably  is 
prolobic.  The  somites  posterior  to  15  are  each  of  about  one-half  the 
length  of  the  more  anterior  ones,  which  are  nearly  uniform,  except 
that  1-3  are  slightly  shorter  and  15  is  about  two-thirds  as  long  as  14. 
Intersegmental  grooves  are  distinct  and  posterior  to  16  each  somite 
has  a  median  ridge  on  which  the  setae  are  borne  and  which  is  bounded 
anteriorly  by  a  distinct  annular 
groove  just  in  front  of  the  setae. 
The  anterior  somites  are  without 
such  annular  grooves. 

The  clitellum  is  most  obvious  on 
11-14,  where  the  intersegmental 
grooves  are  less  distinct,  but  also 
includes  15  and  16,  which  have  a 
similar  glandular,  thickened  hy- 
podermis,  but  are  more  sharply  set 
off  by  intersegmental  grooves  and 
are  somewhat  shorter.  The  clitel- 
lum is  developed  on  the  ventral  as 
well  as  on  the  dorsal  surface  and    ^'''  i.-sthokcodbilus  i-amukwis.  ska  6 

.     ,  11   xT^«  1  A-i  OFSOMini  7.   X176.   e  m,  CncuuLB  muscv- 

IS   but  one  ceil  thick,   as  in  other       lab  lay«e;  <  m,  nwRRinjacxTLAE  lay«r;  I  m, 

Moniligastridae.     No  genital  pa-      toHomnaHAL  musculab  latbb. 

pillae  are  obvious,  although  the  worm  is  apparently  at  the  height  of 

sexual  activity. 

The  setae  (figs.  1  and  2)  are  very  small,  very  closely  paired,  and  no 
sculpture  nor  differentiation  into  special  forms  as  sexual  setae  has 
been  observed.  Posterior  to  the  clitellum,  aa:(ib:I>c:cd=17:l:17: 
\i.  dd  is  about  -^  of  the  circumference.  These  numbers  are  from 
averages  of  several  measurements.    Length  of  setae,  0.14-0.19  mm. 

The  nephridiopores  are  near  the  anterior  margin  of  the  somites, 
and  the  most  anterior  one  found  is  on  the  fourth  somite.  None  were 
found  on  10, 11, 12,  and  14.  Those  of  4-9, 13,  and  16  are  about  half- 
way from  seta  line  ed.  to  the  mid-dorsal  line,  while  those  of  15  and 
17-22  are  in  the  line  cd.  They  are  obvious  only  in  sections,  and 
hence  their  position  is  not  known  posterior  to  22. 

There  is  but  one  pair  of  spermiducal  pores,  and  they  are  recogniz- 
able only  in  sections.  They  are  very  close  to  the  anterior  border  of 
13  and  somewhat  ventrad  of  seta  line  cd.   Three  prostate  gland  pores 
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are  present  in  the  sectioned  half  of  the  worm  and  are  slightly  dorsad 
of  J  in  11, 12,  and  13.  Corresponding  pores  are  doubtless  present  on 
the  nnsectioned  half  of  the  worm,  although  they  are  not  recognizable 
because  of  their  small  size.  The  oviducal  pores  are  on  14  and  are  a 
little  anterior  to  and  slightly  dorsad  of  h.  The  spermathecal  pores 
are  paired  in  7/8  and  8/9  and  are  slightly  ventrad  of  seta  line  cd. 
Internal  characters. — The  structure  of  the  body  wall  differs  from 
that  more  commonly  foimd  in  earthworms.  The  circular  and  longi- 
tudinal muscle  layers  are  separated  by  an  intervening  layer  of  tissue 
of  an  entirely  different  nature  (figs.  1  and  4).  It  is  not  stained  by 
the  hematoxylin  or  eosin  used,  and  hence  in  the  sections  is  sharply 
differentiated  in  color  as  well  as  in  structure.  The  thickness  of  the 
layer  is  about  equivalent  to  that  of  the  layer  of  circular  muscle 
fibers.  In  section  it  has  a  very  distinctly  laminated  appearance,  there 
being  more  commonly  four  to  six  laminae,  which  become  much  re- 
duced in  thickness  opposite  the  intersegmental  grooves.  Similar 
conditions  are  found  in  sections  of  a  specimen  of  Drawida  houmei 

Michaelsen,  for 
which  we  are  in- 
debted to  Doctor 
Michaelsen,  an  d 
which  is  the  only 
material    of    the 

family    available 
m.e  r  -  . 

FlO.  2.— 8TMOBKODBILXT8  LAMUBXVaiS.     AHTSBIOB  KND  FBOM  WHICH  PIBCB  .       j    i   • 

WIS  BKMOVBD  fOB  sscnoNiNa.    x6.   §,  QixsABp;  n  e,  irBBVi  coBp;    A  detailed  histo- 

7/8,l«PTUMB«W»«C7Ain>8.  l^g.^1     gt^Jy     ^f 

this  tissue  has  not  yet  been  attempted  by  us,  but  there  is  no  indica- 
tion of  its  being  fibrous,  as  the  transverse  and  longitudinal  sections 
present  much  the  same  appearance. 

Septa  5/6-7/8  (fig.  2)  are  very  strongly  thickened  and  the  ones 
posterior  to  7/8  are  extremely  thin  and  delicate.  Those  between  7/8 
and  18/14  are  so  extensively  displaced  and  obscure  that  the  exact 
determination  of  the  internal  boundaries  of  the  somites  and  the 
assignment  of  the  contained  organs  to  their  proper  somites  is 
rendered  somewhat  difficult.  What  is  assumed  to  be  septum  8/9 
joins  the  dorsal  wall  at  10/11  and  the  ventral  wall  at  the 
middle  of  10,  as  indicated  by  the  external  metamerism  and  the 
setae.  Septum  13/14  is  attached  to  the  body  a  little  way  pos- 
terior to  13/14,  as  indicated  by  the  intersegmental  groove.  Be- 
tween septa  8/9  and  13/14  there  seem  to  be  but  two  septal  layers  con- 
necting with  the  body  wall,  although  there  are  evidences  of  more 
septa  among  the  organs.  The  anterior  one  of  these  two  layers  is 
perhaps  the  combined  septa  9/10,  10/11,  and  11/12  and  joins  the 
mid- ventral  body  wall  at  about  the  middle  of  12  and  the  mid-dorsal 
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wall  at  13/13.  The  posterior  one  joins  the  ventral  wall  at  about  the 
middle  of  13  and  the  dorsal  wall  at  13/14  and  probably  is  septum 
12/13,  or  possibly  11/12  and  12/13  combined. 

The  oral  end  of  the  alimentary  tract  is  somewhat  protruded  and 
has  thin  waUs.  In  the  third  and  fourth  somites  the  dorsal  wall  has 
a  heavy  mass  of  glandular  and  muscular  tissue.  The  esophageal 
region  in  5-7  has  relatively  thin  walls  and  is  followed  by  two  power- 
ful gizzards,  one  each  in  8  and  9  (fig.  2).  Posterior  to  the  gizzards 
the  lumen  is  large  and  the  walls  rather  thin  and  highly  vascular  for 
the  next  three  or  four  somites  and  then  the  ordinary  intestinal  char- 
acter is  assumed. 

The  two  gizzards  are  decidedly  more  distinct  than  is  indicated  in 
figure  2,  which  shows  them  lying  in  a  position  oblique  to  the  long 
axis,  and  does  not  well  show  the  marked  constriction  at  the  union 
of   the  septum   8/9 
with  the  wall  of  the 
esophagus,  which  is 
shown    by    sections. 
The  muscular  layer 
is  not  entirely  absent 
at   the   constriction, 
but    is    reduced    in 
thickness  to  not  over 
one-eighth    of    that 
near  the  middle  of 
either  gizzard. 

Definite  "  hearts '^ 
are  present  in  6  and 
7,  and  four  pairs 
posterior  to  the  sep- 
tum 7/8  are  assumed  to  belong  to  somites  8-11  (fig.  3).  Organs  are 
assumed  to  belong  to  any  particular  somite  to  which  the  hearts  with 
which  they  are  associated  are  thus  assigned. 

The  worm  is  meganephric  and  apparently  the  first  nephridia  are 
in  the  fourth  somite.  The  nephridia  associated  with  the  "hearts'* 
of  8  and  9  seem  quite  certainly  to  be  connected  with  the  nephridio- 
pores  of  8  and  9,  although  the  latter  one  is  far  removed  from  its  pore 
because  of  the  displacement  of  the  septa.  Nephridia  are  present  in 
10,  but  the  nephridiopores  have  not  been  located.  They  are  absent 
in  11  and  12,  present  in  13,  absent  in  14,  and  present  in  the  follow- 
ing somites. 

Two  pairs  of  spermaries  and  of  spermiducal  funnels  are  con- 
tained in  paired  sperm  vesicles  in  10  and  11,  respectively  (fig.  3). 


FIO.  3.— STNOXNODBILtTS  LAMUBHSn.  LOKOITUDINAL  SICnON  RB 
COIIBTBUCTKD  FROM  SKYXRAL  SXCTIOHS  FASSXNQ  THROUGH  TBI  OYI- 
DUCAL  PORK  AND  THS  PROSTATS  GLAKDfl.     X33.     h,  HXART;    Od  p, 

ovroucAL  pork;  of,  oyart;  p,  pRoeiATS  OLAin>;  $t,  skction 

THROUGH   SACCULAR   PART    OF  8PXR1IATBXCA;  9  V,  SPKRM  VKSICLK: 

if,  bpkrmart;  8»  9,  xrc.,  KUMBBBa  of  somitbs. 
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The  sperm  ducts  (fig.  4)  are  slender,  much  contorted  ducts,  of  which 
those  of  one  side  unite  posterior  to  the  septum,  which  we  have  as- 
sumed may  represent  the  fused  septa  9/10,  10/11,  and  11/12.  From 
the  place  of  union  the  combined  duct  has  a  fairly  direct  course  to 
the  spermiducal  pore  on  the  anterior  part  of  13.  The  pores  are 
anterior  to  the  place  of  union  of  the  septum  12/18  with  the  body 
wall.  There  are  no  prostatic  nor  atrial  modifications  of  the  sperm 
ducts,  nor  any  development  of  papillae  in  connection  with  the  porea 
The  presence  of  abundant  sperm  cells  gives  evidence  of  sexual 
maturity. 

We  have  found  nothing  in  the  literature  on  Moniligastridae  which 
indicates  the  presence  of  sperm  sacs  in  addition  to  the  sperm  vesicles, 

yet  such  organs  are  clearly 
present  in  the  species  under 
discussion.  These  organs  are 
so  interesting  in  character  and 
the  relationships  which  they 
suggest  are  of  such  importance 
that  a  somewhat  detailed  de- 
scription is  desirable.  We  use 
the  term  sperm  vesicles  for 
the  chambers  whidi  inclose  the 
spermaries  and  the  spermidu- 
cal funnels  and  which  are 
called  testikelblasen  by 
Michaelsen  (1900:9).  We 
use  the  term  sperm  sacs  for  the 
storage  chambers  which  are 
contained  in  somites  adjacent 
'^  to  the  testicular  somites  while 

THBouoB  sraEM  ymocLEB  MSAB  LATERAL  wALLi.     commuiiicatmg  With  the  latter 
xu.  K  hbast;  n,  nmatuu;  «  4,  snau    by  openings  through  the  inter- 

venmg  septa.  Micnaeisen 
calls  them  samensacken.  The  sperm  vesicles  of  either  side  are  in  in- 
timate contact  and  suspended  by  what  is  assumed  to  be  a  compound 
septum  representing  septa  9/10,  10/11,  and  probably  11/12.  The 
spermaries  of  either  side  are  borne  by  Uie  anterior  waUs  of  the  cor- 
responding sperm  vesicles  which  presumably  represent  septa  9/10 
and  10/11,  respectively  (fig.  8).  Parts  of  the  posterior  walls  of  the 
sperm  vesicles,  presumably  septa  10/11  and  11/12,  have  a  thickened 
ciliated  epithelium  which  is  much  folded  and  constitutes  the  sperm- 
iducal funnels.  Numerous  small,  tliin- walled  sacs  containing  mature 
sperm  cells  (fig.  6)  project  posteriorly  from  the  depressions  between 
these  folds  and  occupy  space  in  the  somites  11  and  12,  although 
their  cavities  communicate  with  the  preceding  somites.    These  sacs 
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have  the  relations  of  the  sperm  sacs  (samensacken)  of  ordinary 
earthworms  and  would  correspond  fully  with  these  organs  if  the 
spermiducal  funnels  were  distinct 
from  the  sac-bearing  part  of  the 
septa,  and  this  part  of  each  sep- 
tum with  its  sacs  were  evaginated 
into  the  following  somite,  thus 
giving  rise  to  a  partially  multi- 
chambered  sac.  The  contents  of 
these  small  sacs  are  almost  exclu- 
sively sperm  cells  which  are  nearly 
or  quite  mature. 

A  pair  of  extensive  sperm  sacs 
communicating  with  the  sperm 
vesicles,  extend  dorsally  and  pos- 
teriorly to  about  the  twentieth 
somite  and  contain  masses  of  de- 
veloping sperm  cells  and  are  in- 
cluded  within   the  anterior   part 

of  correspondmg  ovisacs  (fig.  6).  „„H»AL8«moK  RKOKnEucrBD  feom«iy. 
The  relations  of  these  sperm  sacs  bral  nBcnoNs  PAasnro  thkouoh  thb  spbb- 
are  much  the  same  as  is  fomid  m  „ „„^  „.  ,^,15  ,,^ g,^  „,„,.  ^,^ 
certain  limicoline  worms  amon^  the  sFBRicmucAL  wuixkel;  9  9,  small  sfbbm  a^ca; 
Naididae,  Tubificidae,  and  Lum-  •••»«"  ^^««*«- 
briculidae.  We  have  here  a  rather  remarkable  assemblage  of  sperm- 
storing  chambers  suggesting  relationships  with  various  groups  of 

Oligochaeta.  The  suppression 
of  the  sperm  vesicles  and  of  the 
small  sacs  associated  with  the 
spermiducal  funnels  would  give 
a  limicoline  condition.  The 
suppression  of  the  pair  of 
dorsal  sperm  sacs  and  a  some- 
what further  development  of 
the  small  sacs  of  the  septal 
walls  would  give  conditions 
similar  to  those  in  one  genus 
of  Lumbricidae,  numerous 
Glossoscolecidae,  and  in  many 
Megascolecidae.  A  still  fur- 
ther suppression  of  the  sperm 

FIO.  6.-8THOIKODRILU8  LAMUmWIfl.      LONOITUDI-  -1  ^J     ^^x    Z^  ^j.. 

NAL  BTCTIOH  THBOUOH  TBS   DOBSAL   SFBBM   8A0       VCSlCieS    WOUIQ    TeSUlX,    Ul    &    COU 

AMD  THE  ovwAc  OF  ONE  8IDB.  X36.  i  9  9,  DoB    ditlon  siuular  to  that  of  many 
BALSP.BM  sac;  0.  ova;  0,,  OVISAC.  ^^^^^  earthworms,  including 

some  of  the  more  primitive  Megascolecidae  and  many  Lumbricidae. 
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In  the  sections  a  rather  small  gland,  which^is  assumed  to  be  a  pros- 
tate gland,  is  attached  to  the  ventral  body  wall  at  a  position  slightly 
laterad  of  &  in  each  of  somites  11,  12,  and  13  (fig  3).  Each  gland 
consists  of  a  tubular  glandular  part  of  which  the  lumen  is  some- 
what contorted  and  which  ends  in  a  very  short  duct  having  a  length 

about  equal  to  the  combined  thickness  of  the 
hypodermis  and  circular  muscle  layer  of  the 
body  wall  (fig.  7).  The  lumen  of  the  wider 
glandular  part  is  bounded  by  an  epithelial 
layer,  associated  with  a  thicker  glandular 
layer  which  is  surrounded  by  a  thin,  appar- 
ently muscular  layer,  bounded  superficially 
by  a  very  thin  epithelium  recognizable  only 
J,  in  favorable  situations.  Presumably  these 
glands  are  in  pairs. 

The  ovaries  are  rather  extensive  structures 

in  the  anterior  part  of  18  and  the  oviducal 

^^ma^w^uo^arrt^    funnels  are  wide  and  lead  into  very  short 

TAW  QLAND  REcoHWBucTKD    ducts  (fig.  3)  wluch  opcu  to  thc  cxterfor  at 

^.  ^TiJ.n'^^^    13/14,  slightly  laterad  of  seta  line  6.    The 

PART  ■xTBKDiNo  TO  8URFAc«    ovlsacs  havc  already  been  mentioned.    They 

OfBODYATFEO«AT.FO«.  j^^j^     ^^     ^^^^     ^^^^     ^^^^     ^^     ^^^^ 

posteriad  of  22  (fig.  6).  The  ova  correspond  closely  in  size  and 
granular  contents  with  those  of  other  Moniligastridae.  They  are 
about  0.045  mm.  in  diameter. 

There  is  a  pair  of  spermathecae  in  each  of  somites  8  and  9.    Each 
spermatheca  includes  a  duct  and  a  long  tubular  sac  and  there  are  no 
spermathecal    glands    nor 
atrial  chambers  such  as  are 
foimd    in    some    of    the 
species  of  Moniligaster  and 
Drawidcu    The  spermathe- 
cae resemble  rather  those 
of    the    primitive    genus 
Desmogaster.    The  duct  of 
the  sectioned  spermatheca 
of  9  is  about  1.5  mm.  long    ' 
and  but  0.07-0.1  mm.  in 

^.  .  •  .•  .  FlO.  8.— STKOBVODBILUS  LAMUSMSm.      SSMnOAOIlAMMATIC 

diameter  m  tne  greater  lohowudihai  coction  thbouoh  spbemathxcal  duct 
part   of   its   length.    The     ^^  invi8tjko  «ptum,  8/».  xss.  ^  d,  srsBMATHicAft 

,  o  /n       ^    11  xu  WCT;  9t  p,  BPXBMATHSCAL  PORE. 

septum    8/9    follows    the 

duct  rather  closely,  forming  a  tubular  chamber  open  toward  the 
posterior  (fig.  8).  The  saccular  glandular  part  is  somewhat  longer 
than  the  duct  and  about  0.35  mm.  in  diameter,  with  a  lumen  of  which 
the  diameter  is  about  one-third  as  great  (fig.  8).  A  compact  mass 
of  spermatozoa  extends  throughout  the  grater  part  of  the  lumen  of 
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the  saccular  part.  The  openings  to  the  exterior  are  in  7/8  and  8/9, 
slightly  ventrad  of  the  seta  line  cd. 

Lists  of  the  literature  on  the  Moniligastridae  are  contained  in 
Michaelsen  (1900  and  1909)  and  Stephenson  (1915).  The  literature 
is  quite  extensive  but  has  all  been  accessible  in  the  preparation  of 
this  paper. 

The  relationships  of  this  species  are  in  part  quite  clear.  It  has 
many  of  the  characters  of  the  Moniligastridae  and  is  most  nearly 
allied  to  the  primitive  genus  DesTnogaster.  This  is  obvious  from 
the  following  definitions  of  these  groups  by  Michaelsen  (1900: 
109-110) : 

MONILIGASTRroAE. 

S-fSrmig  gebogene,  einfticn«spitzlge  Hakenboraten,  so  8  an  elnem  Segm., 

gepaart.    Gtirtel  an  3^  oder  4  Segm.,  im  Bereich  der  m&nnlichen  und  weiblichen 

Poren.  MftnnHdie  Poren  1  oder  2  Paar,  auf  Intsegmtf.  lOAl  oder  11/12  und 
12/13 ;  welbliche  Poren  1  Paar,  auf  Intsegmtf.  11/12  oder  vom  am  18.  oder  14. 
Segm.;  Samentaschenporen  1  oder  2  Paar,  auf  Intsegmtf.  T/8  oder  8/9  oder 
7/8  imd  8/9.  Oesc^hagus  mlt  oder  <rfme  Mnskelmagen  vor  den  Hoden-Segm. ; 
2-10  Muskelmagen  am  Anfange  des  Hitteldarms.  Letzte  Heraen  2  Segm.  vor 
dem  Ovarial-Segm.  MegaD^hridisch.  Hoden  und  Samentrictter  1  oder  2 
Paar,  elngeschlossen  in  1  oder  2  Paar  Testikelblasen ;  die  Testikelblasen  sltzen 
an  dem  dissep.,  das  zun&chst  vor  der  Intsegmtf.  der  mftnnUcben  Poren  Inser- 
iert  ist;  die  langen  Sam^ileiter  mttnden  in  Je  eine  Prostata  eln.  1  Paar 
Ovarien  In  dem  Segm.,  das  zun&cbst  vor  der  Intsegmtf.  besw.  dem  Segm.  der 
weiblicben  Poren  Uegt;  1  Paar  Blersftcke  ragea  von  der  Hinterwand  des 
Ovarial-S^;m.  nacb  blnten.  1  oder  2  Paar  Samentascben  mlt  langem,  acblancb- 
fOrmigem  AusfUbmngsgang. 

DESM06ASTER  ROSA. 

Mftnnlicbe  Poren  2  Paar,  auf  Intsegmtf.  11/12  und  12/13;  weibUcbe  Poren 
vorn  am  14.  Segm.;  Samentascbenporen  1  oder  2  Paar,  auf  Intsegmtf.  7/8 
Oder  8/9  oder  7/8  and  8/9.  7-10  Mnskelmagen  am  Anfange  des  Mitteldarraa. 
Letzte  Herzen  im  11.  Segm.  Meganepbridiscb.  2  Paar  Hoden  und  Samentricbter, 
eingescblossen  in  2  Paar  Testikelblasen  an  Dissep.  lO/U  und  11/12.  Prostaten 
2  Paar,  lang  gestreckt  Ovarien  im  13.  Segm.;  Elersftcke  von  Dissep.  13/14 
nacb  binten  ragend.  Samentascben  obne  atrium-artige  Erweiterong  und 
gestielte  Driisen  am  distalen  Ende  des  Ausftlbnmgsganges. 

The  chief  divergence  from  Desmogaater  is  in  the  number  and  posi- 
tion of  the  gizzards,  and  especially  in  the  relations  of  the  sperm  ducts 
and  q>erm  sacs.  In  the  position  and  number  of  gizzards  ^he  resem- 
blance to  the  Diplocardiinae  is  close  and  the  departure  from  the 
usual  condition  in  Moniligastridae  is  considerable.  In  Desmogaster 
there  are  tv^o  pairs  of  sperm  ducts,  which  remain  independent  of 
each  other  and  each  of  them  enters  an  atrium  (prostate  gland),  as  do 
the  two  members  of  the  single  pair  of  sperm  ducts  of  all  other  pre- 
viously known  members  of  the  family.  In  the  new  species,  on  the 
contrary,  the  sperm  ducts  are  entirely  independent  of  the  prostate 
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glands;  moreover,  the  two  ducts  of  either  side  of  the  animal  unite 
into  one  duct,  and  there  is  thus  but  one  pair  of  spermiducal  pores, 
and  these  are  entirely  distinct  from  the  prostate  gland  pores.  This 
is  a  condition  similar  to  that  which  is  normal  in  what  are  considered 
to  be  more  primitive  forms  of  Megascolecidae,  such  as  some  of  the 
Acanthodrilinae  and  Diplocardiinae,  but  with  one  great  difference, 
namely,  that  in  the  latter  groups  the  sperm  ducts  open  far  posterior 
(17-19)  to  the  position  in  which  they  open  in  the  new  form,  which  is 
on  the  anterior  part  of  18  and  presumably  anterior  to  septum  12/18, 
which  is  shifted  posteriorly,  as  described  above.  Considered  with 
reference  to  internal  metamerism,  the  sperm  duct  openings  corre- 
spond in  position  quite  closely  with  those  of  PelodrUua  violaceus 
Beddard,  in  which  tiie  two  sperm  ducts  of  either  side  open  separately 
but  quite  near  each  other  and  nearly  midway  of  the  length  of  12.  In 
most  species  of  Pelodrthu  the  two  pairs  of  spermiducal  pores  are  on 
adjacent  somites. 

In  the  extensive  sperm  sacs  which  extend  posteriorly  from  the 
sperm  vesicles  and  are  included  in  the  ovisacs,  we  have  a  character 
in  which  the  new  species  differs  from  the  earthworms  and  strongly 
resembles  certain  limicoline  forms.  The  unique  feature  of  this  sperm 
sac  development  is  their  inclusion  within  tiie  ovisacs,  but  perhaps 
no  great  stress  should  be  placed  on  this  character,  since  it  does  not 
seem  to  be  found  in  the  Haplotaxidae,  from  which  the  earthworm 
ancestors  are  assumed  to  be  derived. 

Notwithstanding  the  important  differences  above  mentioned,  it 
seems  to  us  reasonable  to  include  the  new  species  in  the  family 
Moniligastridae,  at  least  tentatively,  because  of  the  various  important 
characters  in  which  it  is  allied  witii  Desmogaster.  This  will  entail 
some  modification  of  the  definition  of  that  family  as  will  be  seen  by 
a  comparison  of  that  given  at  the  beginning  of  the  discussion  with 
the  one  of  Michaelsen.  It  seems  to  us  desirable  to  recognize  a  sub- 
family Syngenodrilinae  for  the  new  grams  and  a  subfamily  Monili- 
gastrinae  for  those  previously  known. 

An  attempt  to  arrange  PetodrHua^  SyngenodrQuSy  Desmogaster^ 
and  a  primitive  Acanthodriline  form  in  a  phyletic  series  has  met 
with  difficulty  because  of  the  peculiar  condition  in  Desmogaster  in 
which  the  sperm  ducts  of  either  side  are  separate  and  yet  open  into 
prostate  glands  instead  of  independently  of  them.  If  Desmogaster 
is  considered  as  derived  from  Syngenodrthut  then  we  must  assume 
that  it  was  before  the  union  of  the  sperm  ducts  in  the  latter  form 
or  else  that  after  such  union  they  again  separated  and  later  came 
into  connection  with  the  prostate  glands. 

The  family  Haplotaxidae  is  represented  by  a  considerable  number 
of  species  of  Pelodrilus  in  the  South  African,  Australian,  and  New 
Zealand  regions.    If  these  regions  actually  were  coimected  in  the 
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past  by  such  a  land  area  as  has  been  assumed  under  the  name 
Oondwana,  somewhere  in  that  region  from  Haplotaxid  ancestry  a 
Moniligastrid  branch  may  be  supposed  to  have  arisen.  This  branch 
may  have  split  early  into  a  Desmogaster  branch  which  reached  and 
retained  a  hold  in  the  Burmese  and  East  Indian  regions;  and  a 
Syngenodriline  branch  which  reached  and  retained  a  hold  in  the 
tropical  East  African  region.  From  the  latter  branch  the  more 
primitive  Acanthodriline  forms  may  have  been  derived,  and  other 
descendants  with  but  slight  change  have  given  rise  to  our  present- 
day  genus  Syngenodrilus.  The  suggested  relationships  are  shown 
in  the  diagram  (fig.  9). 

Haplotaxidae 

PdodfUuB 

Moniligastrid  ancestor 


SyngenodriUnae  Moniligastrinae 

8yngenodrilu$  Degmogaster 


Acanthodiilinae  Monihgatter,  DrawidOy 

Diplocardiioae  Eupolygoiter 

FlO.9.— niAOEAMSHOWIirO  9UOOBBTBO  UMLknom  OF   STNOSHODRILVS 
▲HD  B1L4TSD  OBOU?8. 

Because  of  the  lack  of  adequate  knowledge  of  the  earthworm 
iauna  of  the  territory  lying  between  Northern  India  and  British  East 
Africa,  we  are,  of  course,  not  certain  that  primitive  Moniligastrid 
forms  may  not  exist  in  the  intervening  territory ;  nor  that  migration 
may  not  have  taken  place  through  this  territory,  or  even  possibly  by 
the  route  postulated  by  Michaelsen  (1910 :  28),  by  which  the  ancestral 
forms  of  Eudichogaster  have  been  supposed  to  have  passed  between 
Africa  and  India. 

The  absence  of  primitive  Moniligastrid  species  from  the  Hindu* 
Stan  peninsula  and  their  presence  both  east  and  west  of  that  region 
presents  a  problem  of  a  sort  often  encountered  in  dealing  with  primi- 
tive groups  having  discontinuous  distribution. 

The  adoption  of  the  ideas  of  Matthew  (1915)  on  the  general  prin- 
ciples of  geographical  distribution  will  give  a  very  different  notion 
of  the  sequence  of  events  leading  up  to  the  present  distribution  of 
earthworms  from  that  held  by  some  writers.  These  ideas  are  based 
on  an  acceptance  of  theories  of  continental  development  involving 
the  principles  of  isostasy.  They  assume  a  general  permanency  of 
the  great  ocean  basins  and  of  the  continental  shelves.  They  also 
assume  an  alternation  of  periods  of  continental  elevation,  aridity. 
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and  erosion  with  periods  of  moist,  tropical  climate  and  partial  sub- 
mergence. The  great  land  masses  are  chiefly  in  the  northern  hemi- 
sphere and  at  times  of  maximum  elevation  are  united  into  one 
"  irregular  land  mass  with  three  great  projections,  South  America^ 
Africa,  and  Australasia,  radiating  out  from  it  into  the  southern 
hemisphere."  A  lowering  from  present  levels  of  600  feet  "would 
isolate  North  America,  South  America,  Asia,  Africa,  and  Australia 
as  separate  insular  continents." 

One  important  principle  of  dispersal  as  announced  by  Matthew 
(1915:180)  is  as  follows:  **  Whatever  agencies  may  be  assigned  as- 
the  cause  of  evolution  of  a  race,  it  should  be  at  first  most  progres* 
sive  at  its  point  of  original  dispersal,  and  it  will  continue  this  prog- 
ress at  that  point  in  response  to  whatever  stimulus  originally  caused 
it  and  spread  out  in  successive  waves  of  migration,  each  wave  a  stage 
higher  than  the  previous  one.  At  any  one  time,  therefore,  the  most 
advanced  stages  should  be  nearest  the  center  of  dispersal,  the  most 
conservative  stages  farthest  from  it" 

According  to  these  views  we  should  expect  to  find  the  region  of 
origin  and  the  center  of  dispersal  of  earthworms  to  be  in  the  Holarc- 
tic  region  and  the  more  primitive  types  to  be  found  in  the  more  re- 
mote areas  as  Australia,  Africa,  and  South  America;  while  the  more 
modem,  progressive  groups  are  to  be  expected  in  Holarctic  and  ad^ 
jacent  territory.  A  Gondwana  continent  would  not  be  needed  ta 
account  for  the  present  distribution  of  the  Moniligastridae  nor  an 
Antarctic  continent  to  explain  the  distribution  of  Notiodrilus  and 
near  relatives  and  to  supply  a  center  of  origin  and  dispersal  of  earth- 
worms  in  general,  as  is  sometimes  assumed. 

Michaelsen  (1905:50-55)  has  expressed  views  concerning  the  dis- 
tribution of  the  primitive  kinds  of  earthworms  which  correspond  in 
some  ways  quite  closely  with  the  general  principles  of  distribution 
enunciated  by  Matthew. 

It  seems  somewhat  surprising  that  SyngenocMlus  which  seems  a 
very  primitive  type  of  earthworm  should  be  found  closely  associated 
with  such  a  highly  specialized  group  as  Poh/toreutua^  and  similarly 
that  Demiogaater  should  be  found  in  a  Ptieretima  region. 

Family  MEGASCOLEdDAE. 

Polytoreutua  of  the  subfamily  Eudrilinae  is  a  genus  which  in- 
cludes about  80  described  species,  limited  in  their  distribution  to  a 
relatively  small  district  in  the  east-central  part  of  Africa.  The  two 
species  represented  in  the  Chanler  collection  involve  no  change  in 
generic  definition. 

POLTTORBUTUS  CHALONERI,  new 


Length,  10.9  cm.    Diameter  (maximum),  0.5  cm.    Somites,  148. 
CJolor  (in  alcohol),  olive  buflF.    Prostomium,  prolobic.    Setae  (poe- 
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tenor  to  clitellum),  aa:db:hc:cd=9:5:8:2'^  dd  equals  about  i  cir- 
cumference. Clitellum,  13|-il8 ;  complete  ventrally,  14-416.  Neph- 
ridiopores,  near  seta  line  d.  Male  pore,  median;  anterior  part  of  17. 
Oviducal  pores,  posterior  part  of  14,  nearly  in  line  with  nephridi- 
opores.  Spermathecal  pore,  median  on  18/19.  Septa  5/6  and  11/12, 
somewhat  thickened;  6/7-10/11,  more  strongly  thickened.  Gizzard 
in  5.  Unpaired  esophageal  pouches  in  9,  10,  and  11.  Calciferous 
glands,  paired  in  13.  Sperm  vesicles  (inclosing  spermaries  and 
spermiducal  funnels)  and  sperm  magazines  in  11.  Sperm  sacs  ex- 
tend posteriorly  from  sperm  vesicles  to  about  36.  Prostate  glands, 
tubular;  open  separately  into  the  bursa.  Spermatheca,  forked  at 
anterior  end  into  two  large  branches;  unpaired  median  part,  with- 
out lateral  or  posterior  diverticula. 

One  specimen,  collected  at  Mkonumbi  near  Lamu,  British  East 
Africa,  by  William  Astor  Chanler  in  1892. 

Holotype.—CsLt  No.  16834,  U.S.N.M. 

Longitudinal  sections  were  made  of  the  half  of  the  anterior  28 
somites  on  the  left  side  of  the  median  sagittal  plane.  The  other  half 
is  left  united  with  the  remainder  of  the  worm. 

External  characters. — ^The  olive-buff  color  of  the  alcoholic  speci- 
men is  more  pronounced  on  the  dorsal  surface  than  on  the  ventraL 
The  length  of  the  specimen  which  is  evidently  much  contracted  is 
10.9  cm.,  and  the  maximum  diameter  which  is  at  the  clitellum  is 
0.5  cm.  There  are  148  somites  and  those  anterior  to  the  clitellum  are 
about  twice  as  long  as  the  others  and  more  strongly  elevated.  The 
arrangement  of  the  setae  in  somites  posterior  to  the  clitellum  is 
approximately  indicated  by  the  formula  aa:db:  he:  crf=9 : 5 : 8 : 2.  dd 
equals  about  one  half  the  circumference.  No  evidences  of  setae  were 
found  on  14r-16  and  only  cd  on  17.  The  length  of  seta  6  of  somite 
9  is  0.25  mm.  and  of  somites  just  posterior  to  the  clitellum  it  is  about 
one  third  greater.  No  modified  genital  setae  were  found.  The 
clitellum  includes  14-17  and  encroaches  slightly  on  18  and  18.  It  is 
complete  ventrally  from  the  anterior  border  of  14  to  the  middle  of 
16  but  is  incomplete  ventrally  elsewhere. 

The  nephridiopores  are  nearly  in  seta  line  rf,  with  those  of  a  few 
anterior  somites  slightly  dorsal  to  it  and  others  slightly  ventrad. 
The  male  pore  opens  mid- ventrally  on  a  small  protuberance  slightly 
anterior  to  the  middle  of  17.  The  spermathecal  pore  is  mid- ventral 
in  18/19.  The  wall  is  slightly  thickened  around  each  of  the  two 
pores  but  there  is  no  modified  genital  area.  The  oviducal  pores  are 
on  14,  near  its  posterior  border,  between  seta  lines  o  and  c2,  but 
slightly  ventrad  of  the  nephridiopores. 

Internal  characters, — ^The  internal  organization  of  this  worm  cor- 
responds quite  closely  with  that  of  other  members  of  the  genus. 
Septa  5/6  and  11/12  are  somewhat  thickened,  while  6/7-10/11  are 
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more  strongly  thickened.    The  large  thick- walled  gizzard  is  in  6. 

The  unpaired  esophageal  pouches  in  9, 
10,  and  11  are  ventrad  of  the  alimentary 
tract  and  open  into  it  by  short,  wide 
ducts  (fig.  10).  These  pouches  are 
ovoid,  highly  vascular  bodies.  The 
paired  calciferous  glands  are  in  13  and 
renif  orm  in  shape.  Hearts  are  in  9-11 ; 
those  of  9  are  relatively  small  and  those 
of  10  and  11  quite  large.  The  sperma- 
ries  in  11  are  included  in  sperm  vesicles 
which  seem  to  imite  across  the  median 
line  in  the  anterior  ventral  part  of  the 
somite,  between  the  nerve  cord  and  the 
ventral  vessel.  The  connecting  portion 
is  tubular  and  of  rather  small  diameter. 
The  spermiducal  funnels  are  included  in 
^si^SSiJ-frnJ^H^^^  the    sperm    vesicles;    but   the    greatly 

OF  80MITB  10.  xw.  e,  Esophagus;   enlarged  sperm  magazines  lie  outside 
<  p,  MoPHAQiAL  POUCH.  ^g^  ^^^  ^  ^^^  chicfly  latcrad  and  anteriad 

of  them.  From  the  sperm  magazines  the  sperm  ducts  extend  through 
septum  11/12,  and 
then  laterad  to  the 
body  wall  between 
seta  lines  a  and  &, 
and  then  posteriad 
to  the  anterior  part 
of  18  where  each 
enters  a  rather  small 
diverticulum  of  the 
corresponding  pros- 
tate gland. 

The  cavities  of  the 
sperm  sacs  are  con- 
tinuous with  those  of 
the  sperm  vesicles 
(fig.  11,  88)  and  the 
sacs  extend  posteriad 
through  a  consider- 
able number  of  so- 
mites. They  are 
quite  slender  as  far 
as  the  posterior 
borders  of  the   calciferous  glands   and   the   spermathecal   furcae 


FlO.  11.— FOLTTORBUTUS  CBALONBRI.  LOXOITUDINAL  SXCTION  BS- 
COmnBUCTBD  FBOM  SEVBBAL  SBCTIOHS  PAB8IN0  THBOUOH  THB  8PBBM 
DUCT  AMD  8PBBM  YBSICLB.  X35.  9  C,  BPBBM  CBLLS;  td  f,  8PBB- 
IflDUCAL  FUMNBL;  8  m,  SPBBM  MAOAZIHB;  «p  d,  8PBRM  DUCT; 
9  9,  OPBNOfO  nnO  SPBBM  SAC;  9tf,  rUBCAL  BBANCH  OP  SPBBMA- 
THBCA;  9  V,  SPBBIC  YBSICLB  (LABOBB  IN  SBCTIONS  MBARBR  MIDDLB 
OP  WORM);  tVi  8FBRMABT. 


Digitized  by  VjOOQ IC 


NO.  2263.      2fBW  AFRICAN  EARTHWORMS—SMITH  AND  QRBBN.  159 

(branches),  and  then  are  abruptly  enlarged  and  continue  as  large, 
more  or  less  irregular  bodies,  as  far  as  somite  86.  Due  to  the 
displacement  of  the  calciferous  glands  and  the  pushing  backwards 
of  the  septa,  the  place  of  enlargement  of  the  sperm  sacs  is  really 
about  opposite  somite  16,  as  indicated  by  external  metamerism.  Each 
sac  has  a  more  or  less  definite  lumen  which  is  accompanied  by  a 
branch  of  the  vascular  system,  at  least  as  far  as  23,  which  is  as  far 
as  the  sections  extend. 

The  prostate  glands  are  each  about  10  mm.  long  and  slightly  less 
than  1  nmi.  in  diameter.  Each  is  so  bent  and  folded,  that  it  is  in- 
cluded between  the  septa  of  18,  although  it  crowds  these  outward  so 
as  to  include  most  of  somites  16-18,  as  indicated  by  external  met- 
amerism. Near  its  outlet  each  gland  has  a  small  diverticulum  of 
about  0.5  mm.  in  length  and  height,  which  receives  the  corresponding 
sperm  duct  The  duct  of  each  prostate  is  quite  short,  and  opens 
separately  into  the  dorsal  part  of  the  cavity  of  the  muscular  bursa, 
which  is  located  medially  on  the  ventral  floor  of  17,  and  opens  to  the 
exterior  slightly  anterior  to  the  middle  of  that  somite.  The  bursa  is 
in  height  about  one-fourth  of  the  diameter  of  the  worm  and  its 
lumen  is  much  folded,  and  presumably  during  copulation  the  organ 
is  everted  and  forms  a  penis. 

The  female  reproductive  organs,  in  general  struckire  and  relations, 
resemble  those  of  other  members  of  the  genus.  These  relations  are 
indicated  to  some  extent  in  figure  12  but  shown  in  greater  detail  in 
figures  16  and  18  in  the  species  description  next  following. 

Although  the  female  reproductive  organs  of  Polytoreutua  are  more 
or  less  similar  to  those  of  certain  other  African  genera,  to  one 
familiar  only  with  the  earthworms  of  North  America,  they  present 
somewhat  anomalous  conditions. 

Instead  of  paired  spermathecae  with  pores  anterior  to  the  oviducal 
pores,  we  have  normally  in  Polytoreutua  a  more  or  less  fused  condi- 
tion of  what  was,  perhaps,  originally  a  pair  of  sacs,  and  also  have  a 
single  median  ventral  pore  in  18/19  or  on  19.  The  ovarian  cells  are 
more  commonly  found  in  the  ovisacs  which  are  closely  related  to 
septum  13/14.  There  seems  to  be  evidence  in  support  of  the  view 
that  in  some  species,  at  least,  these  cells  are  at  first  related  to  septum 
12/13  and  are  subsequently  shifted  to  the  ovisacs.  The  oviducts 
open  to  the  exterior  in  a  normal  fashion,  but  internally  each  one 
communicates  with  the  corresponding  ovisac  and  also  with  the  an- 
terior part  of  the  spermathecal  apparatus.  A  further  peculiarity  of 
the  oviducts  of  a  number  of  species,  is  the  presence  of  one  or  more 
chambered  diverticula,  crowded  with  matured  sperm  cells  and  in- 
cluded in  a  thick-walled  enlargement  of  each  oviduct,  called  by 
Michaelsen,  the  eitrichterblase. 
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In  P.  chaloneri  the  spermatheca  includes  a  rather  large,  median 
sac  which  branches  at  the  anterior  end  in  13  into  two  extensive  furcae 
(fig.  12)  and  in  17  curves  first  laterally  and  dorsally  and  then  ven- 
trally  around  the  bursa  and  then  joins  the  ventral  wall,  and  com- 
municates with  the  exterior  through  the  spermathecal  pore  at  the 
median  ventral  point  of  18/19.  The  median  sac  lies  ventrad  of  the 
nerve  cord  and  between  it  and  the  body  wall.  Each  anterior  furca 
or  branch  curves  dorsad  and  posteriad  to  a  point  about  midway  of 
the  length  of  the  median  sac  and  of  the  clitellum,  but  pushes  the 
septa  back  and  so  remains  in  18,  as  indicated  by  the  internal 
metamerism.  Each  of  the  pair  of  oviducts  has  a  rather  direct  course 
from  the  oviducal  pore  to  the  enlarged  "  eitrichterblase "  which  is 
attached  to  the  anterior  side  of  13/14.  One  sperm-filled  diverticulum 
of  the  oviduct  (samenkammerchen,  Michaelsen)  is  included  in  the 
thick  wall  of  the  "  eitrichterblase."     The  remaining  part  of  the 

oviduct,  communicating  with  the  cor- 
responding spermathecal  furca  near 
its  base,  has  also  a  rather  direct 
course. 

In  Polytoreutvs  the  characters  of 
the  spermathecae  are  recognized  as  of 
first-class  importance  for  specific  dis- 
Fio.    ia.-PoLYTOBBOTU8    cHALOKwu.     tinctious.    In  a  large  majority  of  the 

Wax  modbl  bbcovbtbuctsd  im  pabt  •  i        i      j         •!_   j 

FROM  8BCT10N8  8HOWINO  ciRTAiM  f»-     30  or  morc  specics  already  described 
iiAijiRiPBODuciT7«oROAN8.  x7.  od,     ^j^^  spcrmathcca  either  lacks  anterior 

Oviduct;  09,  ovisac;  at,  hsdian  spbb*  '^ 

MATBxcAL  sAc;  H  f,  FURCAL  BRANCH     furcac  or  has  postcrlor  branches  or 
Of  sPKRMATracA.  ^jg^  ^j^^  worm  has  paired  copulatory 

organs  near  the  male  pore.  Any  one  of  these  characters  is  sufficient 
to  distinguish  its  possessor  from  P.  chaloneri.  There  are  but  four 
species  which  are  not  in  some  such  way  distinguished  from  the  new 
form.  These  four  species  are  P.  baralypton^  P.  pnm^  P.  hindei^  and 
P,  kUmdmensis. 

P,  baralypton  Cognetti  (1911)  is  distinguished  from  the  new 
form  by  having  the  male  pore  at  17/18  instead  of  anterior  to  the 
middle  of  17;  by  the  absence  of  a  muscular  bursa  associated  with 
the  male  pore;  by  the  absence  of  diverticula  of  the  prostate  glands 
at  the  points  of  entrance  of  the  sperm  ducts;  and  there  are  also 
marked  differences  between  the  two  species  in  the  number  of  somites 
and  in  the  extent  of  the  sperm  sacs  as  well  as  other  minor  differences. 

P.  finni  Beddard  (1894  and  1901a)  is  distinguished  from  the  new 
form  by  its  much  greater  length  and  tenuity,  but  especially  by 
having  over  three  times  as  many  somites,  over  500,  which  is  a  very 
unusual  number.  The  former  species  has  also  much  more  slender 
and  shorter  sperm  sacs  than  has  the  latter,  and  the  male  and  sper- 
mathecal pores  and  intervening  surface  of  the  former  are  much 
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more  prominent  and  conspicuous  A  more  detailed  description  of 
P.  flnni  would  in  all  probability  reveal  still  further  differences. 

P.  hindei  Beddard  (19016)  is  apparently  rather  close  to  the  new 
form.  It  is  sharply  distinguished  by  the  presence  of  a  strongly 
developed  sucker-Uke  area  on  the  ventral  wall  of  17  and  18,  which 
includes  the  male  and  spermathecal  apertures.  The  sperm  sacs  of 
the  former  species  are  extremely  slender  and  much  shorter  than  in 
the  latter;  the  sperm  ducts  enter  the  narrow  parts  of  the  prostates 
close  to  the  bursa  instead  of  entering  diverticida  of  the  enlarged 
glandular  parts  as  in  the  new  species;  and,  finally,  the  median  sac 
of  the  former  becomes  much  diminished  in  size  posteriorly,  and  the 
furcal  branches  extend  much  further  posteriorly  than  in  the  new 
form. 

P.  kUindinenais  Beddard  (1894  and  1901a)  differs  from  the  new 
species  in  some  respects.  The  male  pore  is  on  17/18  in  the  former 
instead  of  being  anterior  to  the  middle  of  17,  as  in  the  new  form; 
there  is  a  prominent  modified  genital  area  on  18  to  21  in  the  former 
and  none  in  the  latter ;  there  is  absence  of  any  '^  samenkammerchen  " 
in  the  former;  and  the  median  spermathecal  sac  is  very  slender  in 
the  former  with  the  spermathecal  pore  on  the  middle  of  19,  while  in 
the  new  species  the  median  sac  is  much  larger  and  the  spermathecal 
pore  is  on  18/19. 

POLYTOREUTUS  MULTIPORUS,  new  ipedM. 

Length,  10-20.5  cm.  Diameter  (maximum) ,  0.3-0.6^  cm.  Somites, 
264-485.  Color  (in  alcohol),  pale  gray-brown.  Prostomium,  pro- 
lobic.  Setae  (posterior  to  clitellum),  aa:ab:bo:cd=4::2:5:i\  dd 
equals  about  one-half  of  the  circumference.  Ventral  setae  of  19-26 
or  27,  modified  and  on  papillae.  Clitellimi,  14-17  and  encroaching 
on  13  and  18.  Nephridiopores,  between  seta  lines  o  and  d.  Male  pore, 
median;  posterior  part  of  17.  Oviducal  pores,  posterior  part  of  14; 
in  seta  line  o.  Spermathecal  pore,  median  on  18/19.  Accessory  sper- 
mathecal pores,  median  on  19/20-24/25  or  25/26.  Septa  5/6  and 
11/12,  somewhat  thickened ;  and  6/7-10/11,  more  strongly  thickened. 
Gizzard  in  5.  Unpaired  esophageal  pouches  in  9,  10,  and  11.  Cal- 
ciferous  glands,  paired  in  13.  "  Hearts,"  large  in  10  and  11 ;  smaller 
in  9.  Spermaries  and  spermiducal  funnels,  inclosed  in  sperm  vesicles 
in  11.  Sperm  sacs  extend  from  sperm  vesicles  in  11  through  many 
somites.  Prostate  glands  open  separately  into  an  eversible  muscu- 
lar bursa  and  extend  posteriorly  through  a  number  of  somites. 
Sperm  ducts  enter  prostates  not  far  from  their  connection  with  the 
bursa.  Oviducts  and  ovisacs  have  the  relations  usually  found  in 
the  genus;  the  former  with  one  or  two  "samenkammerchen."  Sper- 
matheca,  forked  at  anterior  end  into  two  large  branches  which  are 
connected  with  the  oviducts;  unpaired  median  sac  without  diverticula 
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extends  to  spermathecal  i)ore;  a  median  spermathecal  branch  with 
several  pairs  of  lateral  diverticula  extends  posteriad  from  near  the 
pore  through  about  seven  somites  and  has  median  ventral  interseg- 
mental pores  on  19/20-24/26  or  26/26. 

Five  specimens  collected  at  Mkonumbi  near  Lamu,  British  East 
Africa,  by  William  Astor  Chanler  in  1892. 

Holotype  and  paratypes. — Cat.  No.  16836,  U.S.N.M. 

The  paratype  from  which  the  drawing  was  made  for  figure  13 
is  left  unsectioned.  Sagittal  sections  were  made  from  one-half  of 
the  first  20  anterior  somites  of  the  type-specimen  and  similar  sections 
from  a  varying  number  of  anterior  somites  in  three  paratypes.  In 
each  instance  the  uncut  half  was  left  connected  with  the  remainder 
of  the  specimen. 

This  treatment  of  type-specimens  is  not  a  common  one  among 
students  of  earthworms,  but  seems  to  us  to  scarcely  need  defense, 
since  it  permits  the  careful  detailed  study  of  the  internal  organs 


FlO.     14.— POLTTOBEXJTUS    MULTIPORUS. 
FlO.    13.— POLTTOBEXJTUS    MULTIPOBXTS.     VXMTRAL    VOW    OF  LONOITUDIMAL  SBCTION  SHOWING  MOD 

OBNITAL   BXOION.     X5.     a  it  p,  ACCXSSOBT   SPXBMATHtCJLL  TWEED  8XTA  (fl  OF  19).     X35.     Q  9,  ICOM- 

POKXS;    g  8    p,    MODDIXD    8BTAB  AND  PAPILLAB;  p,   PBNIS;  PIXDSXTA;  pffyDIVEBTICULUHOrPOSTX- 

tC  p,  SPXBMATHBCAL  POBB.  BIOB  BRANCH  OF  SPXBMATHXCA. 

which  is  so  essential  for  adequate  descriptions  in  this  group  of  ani- 
mals. It  also  avoids  the  disturbance  and  occasional  loss  of  organs 
which  sometimes  accompanies  exploratory  dissections. 

External  characters. — ^The  length  of  the  type-specimen  is  14.5  cm., 
and  its  maximum  diameter  is  0.45  cm.  There  are  about  470  somites 
in  the  type  and  485  in  the  largest  paratype  of  which  the  length  i? 
20.5  cm.  The  shorter  specimens  have  fewer  somites  and  may  not 
be  complete.  The  color  of  the  specimens  indicates  that  they  were 
pigmented  on  the  antero-dorsal  surface  in  life.  The  setae  are  absent 
on  five  or  six  anterior  somites  and  in  the  clitellar  region.  Each  of 
all  or  nearly  all  of  the  ventral  setae  on  19-26  or  27  is  surrounded 
by  a  glandular  papilla  (fig.  13)  and  is  modified,  being  nearly  straight 
(fig.  14)  and  of  fully  twice  the  length  and  nearly  tw^ice  the  diameter 
of  the  ordinary  setae  which  are  quite  small  (fig.  15).  Throughout 
the  greater  part  of  the  length  of  the  worm  the  setal  distances  are 
about  as  indicated  by  the  formula  given  above.    The  clitellum  ij 
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much  less  strongly  developed  on  the  ventral  side  of  the  somites  than 
elsewhere.    It  indudes  14-17  and  encroaches  slightly  on  13  and  18. 

Dorsal  pores  are  lacking.    The  nephridiopores  are  rather  conspicu- 
ous near  the  intersegmental  grooves  and  between  the  seta  lines  c  and  d. 
The  male  pore  is  conspicuous  on  the  posterior  part  of  17,  and  in  one 
paratype  there  is  a  protruding  penis  (fig.  18),  which  is  directed 
anteriorly  and  has  a  length  of  about  one-half 
of  the  diameter  of  the  body.     The  oviducal 
pores  are  near  the  posterior  border  of  14,  iu  the 
seta  line  c^  and  are  rather  inconspicuous.    The 
spermathecal  pore  is  a  median  transverse  cleft 
on    18/19.    Inconspicuous,    median,    interseg- 
mental pores  are  present  on  19/20-24/25  or 
25/26  and  open  into  a  posterior  extension  of  the 
spermatheca  (fig.  16). 

Internal  characters. — ^The  thickened  septa  of  the  anterior  somites 
correspond  in  position  and  thickness  with  those  described  in  most 
species  of  the  genus.  There  is  nothing  peculiar  in  the  alimentary 
tract,  which  has  a  powerful  gizzard  in  6,  unpaired  ventral  pouches 
in  9,  10,  and  11,  and  a  pair  of  calciferous  glands  in  13.  Careful 
attention  to  the  septal  relations  is  necessary,  or  one  is  in  danger 

of  locating  these  glands  in  15, 


FlO.  15.— PoiTTOBEUTUtf 
MULTIPOBnS.  Obdotabt 
BETA,     (a  OF   11).     XSfi. 


since  they  are  pushed  back 
with  the  septum  13/14  past  the 
incomplete  septum  14/15.  This 
dislocation  is  due  to  the  pres- 
ence of  the  massive  anterior 
branches  of  the  spermatheca, 
which  nearly  fill  the  space 
normally  belonging  to  18.  The 
alimentary  tract  abruptly 
widens  to  form  the  intestine, 
slightly  posterior  to  the  open- 
ing of  the  calciferous  glands 
into  the  esophagus.  The 
"  hearts  "  in  10  and  11  are  very 
large,  those  of  9  are  consid- 
erably smaller,  and  there  ap- 
pears to  be  a  still  more  slender 

pair  of  vessels  connecting  the  dorsal  and  ventral  vessels  in  8; 

but  the  vascular  system  anterior  to  9  has  not  been  carefully  studied, 

and  no  positive  statement  can  be  made  concerning  a  possible  doubling^ 

of  the  dorsal  vessel  in  anterior  somites. 
Paired  sperm  vesicles  in  11  include  the  spermaries,  the  spermiducal 

funnels,  but  n.ot  the  sperm  magazines.    From  the  sperm  vesicles  the 


no.  16.— POLTTORIUTUS  MULTIPORUS.  LONQITUDI* 
NAL  8XCTI0N  8H0WIN0  THB  SPKRMATHBCA  KKAR 
THB  8FBRMATBBCAL  PORB.  X85.  atp,  UOSt  AN- 
TERIOR ACCESSORT  SPBRMATBBCAL  PORB  AT  10/20; 
bf  BDQB  OV  bursa;  fl  C,  NBRVB  CORD;  9t,  P08TE- 
BIOB  PABT  OF  MBDUN  8PBBMATBBCAL  8AC  (tHBOUOH 
NARROW  EDGE);  p  st,  PO0TBRIOR  BRANCH  OF  8PBR- 
MATHECA;  Si  p,  SPBRMATBBCAL  PORB  AT  18/19. 


Digitized  by  VjOOQIC 


164  PR00BEDING8  OF  THE  NATIONAL  MU8BUM.  ▼<»•  »»• 

two  sperm  sacs  extend  posteriorly  as  narrow  tubes  through  a  consid- 
erable number  of  somites  to  points  near  the  posterior  ends  of  the 
prostate  glands,  and  are  then  enlarged  and  crowded  with  sperm 
masses.  In  the  type-specimen  the  enlarged  parts  of  the  sperm  sac  ex- 
tend from  about  40  to  80,  and  in  a  paratype  from  40  to  64.  From  the 
ventro-anterior  part  of  each  magazine  the  corresponding  sperm  duct 
extends  posteriorly  along  the  body  wall  to  the  region  of  the  corre- 
sponding prostate  gland  where  it  turns  dorsally  and  follows  the 
course  of  the  gland  for  a  short  distance  and  then  enters  it  through 
a  small  knoblike  diverticulum.  Each  gland  is  long,  tubular,  and 
somewhat  contorted.  Its  diameter  is  less  for  a  short  distance  near 
the  opening  of  the  gland  into  the  enlarged  muscular  bursa.  Traced 
from  the  bursa  the  glands  curve  dorsally,  one  on  either  side  of  the 
intestine,  make  an  abrupt  turn  at  the  points  of  entrance  of  the  sperm 

ducts,  and  extend  posteriad,  par- 
allel with  the  long  axis  of  the 
worm  and  dorsad  of  the  intestine. 
In  the  type-specimen  they  end  in 
40,  and  in  one  paratype  in  38. 
In  another  paratjrpe  one  extends 
to  28  and  the  other  to  35. 

The    spermatheca    is    an    un- 
paired tubular  organ  located  ven- 

FlO.    17.— POLTTOBBUTUB     MULTIP0ETJ8.      WAX       .^^  j    ^-  ,t  ^   «i;«.««*^«„  ^« 1 1 

MODKL  BBcoKSTEucTED  IN  FAET  FROM  sEo    ^^ad  of  thc  alimentary  canal,  and 
TI0N8  BHowiHo  CERTAIN  FEMALE  EEpsoDuc-  tho  mcdiau  part  Is  vcntrad  of  the 

TIVE  OEOANS.     XIO.    od,  OVIDUCT;  Of,  OYISAC;  -,         rp,  .1 

p  H,  PART  OF  POSTERIOR  BRANCH  OF  SPERMA-    ucrve    corQ.     inc    spermatueca 
theca;  ff,  MEDIAN  8PERMATHECAL  8Ac;  it  f,    forks  at  thc  auterior  end  into 

FURCAL  BRANCH  OF  SPERMATHECA.  ^.^j^^    ^^^    j^^    braUChcS     (fig.    17, 

8t  /),  which  are  large  and  encircle  the  alimentary  tract.  In  one 
paratype  the  free  ends  extend  beyond  the  mid-dorsal  line.  The  diam- 
eter of  the  median  part  of  the  spermatheca  is  distinctly  less  than  that 
of  the  proximal  parts  of  the  branches.  The  spermatheca  extends 
posteriorly  from  the  bifurcation  along  the  mid-ventral  line  close  to 
the  body  wall  until  it  reaches  the  bursa  around  which  it  curves  to  the 
left  or  right  and  opens  to  the  exterior  mid-ventrally  on  18/19. 

The  wall  of  the  median  sac  becomes  gradually  thinner  in  the  part 
adjacent  to  the  bursa  and  is  quite  thin  near  the  pore.  Posterior  to  the 
pore  there  is  an  extension  of  the  spermatheca  (fig.  17,  p  st)  which 
has  a  rather  narrow  median  part  in  close  contact  with  the  body  wall 
and  extends  posteriad  to  25  or  26.  Paired  diverticula  metamerically 
disposed  communicate  with  the  median  sac  opposite  the  intersegmen- 
tal pores  in  19/20-24/25  or  26/26  through  which  the  median  sac 
opens  to  the  exterior.  The  wall  of  this  posterior  extension  of  the 
spermatheca  (fig.  16,  p  8t)  is  identical  in  structure  with  that  of  the 
spermatheca  just  anterior  to  the  spermathecal  pore  in  18/19.    The 
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diverticula  are  free  from  the  body  wall  and  extend  laterally  to  about 
seta  line  b.  The  pores  are  referred  to  in  the  definition  and  in  the 
description  of  figures  as  accessory  spermathecal  pores  (fig.  16,  astp). 

From  the  oviducal  pores  on  the  posterior  part  of  14,  each  of  the 
oviducts  extends  ventrad  and  then  in  a  quite  direct  course  to  the 
enlargement   (eitrichterblase)   just  anteriad  of  the  corresponding 
ovisac  (figs.  17  and  18B).    From  this  it  is  continued  in  a  rather 
direct  course  to  the  corresponding  furcal  branch  of  the  spermatheca 
with  which  it  communicates.     One  or  two  ^^  samenkammerchen " 
open   into   each   duct   and   are   more   commonly   compound   with 
three  or  four  diverticula  opening  through  a  common  ductule  into 
the  oviduct.    Figure  18B,  sk  is  from  a  section  through  the  single 
compound  chamber  of  this 
kind  in  the  type  specimen, 
and  is  through  the  cavities  . 
of  three  such  diverticula,  all 
of  which  communicate  with 
the  oviduct  through  a  com- 
mon opening. 

The  pocketlike  chambers 
of  the  ovisacs,  besides  well- 
grown  ova,  contain  ovarian 
cells  in  various  growth 
stages  (fig.  18,  A  and  B). 
No    evidence    was    found      ^®'  i®-— poJ'^or^^^   multiporus.     sbction 

,  .  T     li.  .y  1  THEOUGH  OVISAC.     A.     X350.     0,  OVARIAH  CXLLS  IN 

tnrowmg  light  on  the  place  DOTiBraroBOWTHSTAais.  B.  X65.  od,  oviduct; 

of    origin    of    the    ovarian        ^»  ovisac;  »*,  diverticula  of  the  multicham- 

,  .  BBRED  SAMENKlMMBRCHSn. 

tissue. 

It  is  apparent  from  the  description  of  the  new  species  that  it 
belongs  to  the  genus  Polytoreutus.  P.  multiporus  differs  from  all 
other  described  species  of  the  genus  in  the  following  respects :  There 
are  accessory  spermathecal  pores  at  19/20-24/25  or  25/26  which  open 
from  the  posterior  extension  of  the  spermatheca;  the  ventral  setae 
of  19-26  or  27  are  much  modified  and  surrounded  by  papillae.  The 
above  characters  sharply  distinguish  the  new  species  from  others 
thus  far  known.  By  the  two  large  branches  of  the  spermatheca  at  its 
anterior  end,  P.  multiporus  is  related  to  a  group  which  includes 
P.  chaloneri  and  its  allied  forms,  discussed  in  an  earlier  part  of  the 
paper,  but  is  sufficiently  distinguished  from  any  of  them  by  the 
above-mentioned  characters. 
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By  T.  D.  A.  COCKERELL. 

Of  the  UniverHty  of  Colorado,  Boulder, 


Having  spent  some  weeks  in  Washington,  arranging  the  exotic 
bees  in  the  National  Museum,  I  found  it  necessary  to  set  aside  a  large 
number  of  undetermined  species  for  further  study.  The  neotropical 
fauna  especially  is  represented  by  large  collections  which  prove  to 
contain  many  new  and  little-known  species.  The  museiun  at  the  time 
of  my  visit  contained  about  460  determined  species  from  south  of 
the  Mexican  boimdary  (including  the  West  Indies),  but  when  the 
undetermined  material  has  all  been  classified  the  number  will  prob- 
ably be  not  less  than  700.  Various  parts  of  the  Old  World  are  also 
represented  by  collections  which  add  considerably  to  our  knowledge 
of  distribution  and  include  forms  new  to  science. 

The  present  part  includes  the  neotropical  social  bees  of  the  genus 
JieUfond.  These  insects,  as  also  the  species  of  the  allied  genus 
Trigona^  present  a  great  number  of  races  or  very  closely  allied 
species,  as  do  the  ants.  The  group  of  Melipona  faaciata^  for  example, 
with  its  local  forms  in  Brazil,  British  Guiana,  Trinidad,  Panama, 
Costa  Bica,  etc.,  recalls  the  condition  found  among  the  ants  of  such 
a  genus  as  Camponotvs,  The  several  forms  are  also  related  to  one 
another  in  much  the  same  degree  as  the  ^representative  species"  in 
the  islands  of  an  archipelago,  as  the  birds  of  the  Oalapagos  Islands 
or  the  Lesser  Antilles.  The  natural  inference  is  that  this  production 
of  numerous  closely  allied  forms  is  not  due  primarily  to  anything 
peculiar  about  the  variability  of  social  bees  or  ants,  but  comes  about 
as  a  by-product  of  isolation.  It  appears  probable  that  thb  mating 
sexes  of  these  insects  almost  always  come  from  the  same  nest,  so  that 
the  several  colonies  give  rise  to  others  through  a  process  of  inbreed- 
ing.   The  tendency  under  these  circimistances  is  toward  a  homo- 

^  For  prerlons  papers  in  thii  series  see  Proe.  U.  8.  Nat  Mos.,  rol.  80,  1011,  pp.  63^-658, 
and  Tol.  40,  1011,  pp.  241-264. 
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zygous  condition,  which  is  maintained  until  an  accidental  cross  with 
an6ther  group  occurs.  It  must  be  stated,  however,  that  one  form  of 
dichroism  appears  to  prevail  within  the  limits  of  the  colonies.  The 
black  and  red  variegation  of  the  legs,  which  gave  rise  in  one  species 
to  the  name  M.  variegattpes^  seems  always  to  vary  to  a  condition 
(probably  recessive)  in  which  the  black  pattern  is  absent.  Owing^ 
to  the  existence  of  so  many  closely  allied  forms,  the  interpretation 
of  many  of  the  published  descriptions,  often  without  the  citation  of 
any  exact  locality,  becomes  very  difficult.  The  United  States  Na- 
tional Museum  possesses  a  large  collection  of  these  bees  received  from 
Dr.  H.  Friese,  and  I  have  followed  his  determinations  whenever  there 
was  no  reason  to  the  contrary.  In  a  few  cases  I  have  been  obliged 
to  dissent,  and  have  given  my  reasons  for  so  doing. 

XTLOCOPA  FORMOSA  Smith. 

A.  female  about  22  mm.  long,  from  Mexico,  D.  F.  (J.  K  Inda,  No. 
62),  appears  to  be  large  for  this  species,  but  it  otherwise  agrees^ 
especially  in  the  striking  characters  of  the  head  described  by  Maidl. 
Is  it  possible  that  X.  loripea  Smith  is  the  male  of  this  species? 

XTLOCOPA  VIBBSCBNS  Lep^tler. 

Alhajuelo,  Canal  Zone,  May  29,  1912  (Busck).  This  is  a  species 
of  the  X,  hrasUianorum  group,  remarkable  for  its  large  size  and 
green  wings.  It  agrees  exactly  with  Lepeletier's  measurement,  and 
although  cited  by  Maidl  as  a  synonym  of  hrasUianorum^  I  believe  it 
is  a  perfectly  valid  species.  There  are  three  large  black  species  with 
similar  green  wings,  separable  thus : 

Disk  of  first  abdominal  segment  witb  only  feeble  widely  scattered  punctures; 

anterior  wing  about  24  mm.  long calUchlora  (Cockerell). 

Disk  of  first  abdominal  segment  strongly  and  quite  closely  punctured 1. 

Third   antenna!    Joint   longer;    margin    of   scutellum    before   the   truncation 

rounded ;  anterior  wing  about  28  mm.  long vireacens  Lepeletier. 

Third  antennal  joint  shorter ;  margin  of  scutellum  before  the  truncation  rather 

sharp ;  anterior  wing  about  19  mm.  long tramiioria  P^res. 

Maidl  also  regards  trandtoria  as  a  synonym  of  braaiUanorum. 

XTLOCX>PA  AKIZONEN8IS  Crmmnu 

Tlahualilo,  Durango,  Mexico,  two  males  at  flowers  of  peach  (A.  W. 
Morrill). 

XTLOCOPA  SPLENDmULA  Lepeletier. 

Carcarana,  Argentina  (L.  Bruner,  No.  27). 

XTLOCOPA  CILIATA  Barmtlirter. 

Carcarana,  Argentina  (L.  Bruner,  Nos.  26  and  28.).  The  female 
x)ks  like  X.  colona  Lepeletier,  but  is  readily  separated  by  the  densely 
unctured  clypeus. 
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XTLOCOPA  VniDIS  Smith. 

Alhajuelo,  Panama  (Canal  Zone),  March  7  and  12, 1912  (Busck). 

XTLOCOPA  VARIANS  BCUADOSICA  Cm^mvO. 

Alhajuelo,  Canal  Zone,  May  28, 1912  (Busck).  A  male,  differing 
from  the  female  only  in  the  usual  sexual  marks,  and  the  abdomen 
having  very  distinct  but  narrow  marginal  white  hair-bands  at  sides 
of  segments  2  to  5.  The  cheeks  have  erect  white  hair,  mixed  with 
black  above.  Face  narrow,  orbits  distinctly  converging  above; 
clypeus,  supraclypeal  mark,  lateral  face-marks,  labrum,  broad  stripe 
on  mandibles,  front  of  scape,  and  narrow  stripe  on  basal  part  of 
flagellum,  all  very  pale  yellowish ;  clypeus  with  scattered  black  hairs. 
The  tegulae  are  dark,  with  a  red  spot  in  front  and  the  outer  margin* 
red;  in  typical  varians  they  are  wholly  red. 

XTLOCOPA  TABANIFOBMIS  BmMk, 

A  male,  Mexico  (C.  F.  Baker  collection,  2499).  This  has  black 
tegulae;  Smith,  describing  a  female,  says  they  are  ferruginous.  The 
face-marks  agree  with  those  of  var.  ohiriguiensis  P£rez,  except  that 
they  are  sulphur  yellow. 

XTLOCOPA  BUFINA  (Miadl). 

Both  sexes  from  Mexico  (C.  F.  Baker  collection,  2821).  Maidl 
described  this  as  a  variety  of  X.  tahcmifomm^  but  I  believe  it  to  be 
distinct,  since  the  abdomen  of  the  male  is  broad  like  that  of  the 
female,  and  the  orange-ferruginous  hair  on  the  abdomen  is  very  dis- 
tinctive. The  male  also  has  larger  eyes  than  tahamforfrm^  and  the 
hair  on  the  cheeks  is  black.  There  are  no  lateral  face-marks.  Baker 
had  labeled  this  "  tabaniformiftt '! 

XTLOCOPA  BUFINA  ILLOTA,  new  fiiWpedM. 

Female. — ^Length,  18  mm.  Similar  to  X.  rufina,  with  interrupted 
orange- fulvous  bands  on  abdomen,  but  hair  of  head  and  thorax  dark 
mouse-gray  (that  of  cheeks  gray,  not  black) ;  process  of  labrum  more 
slender;  surface  of  clypeus  perfectly  dull  (moderately  shining  in 
rufina) ;  tegulae  black. 

Mexico  (Baker  collection,  2154). 

Type.— Cat  No.  20699,  U.S.N.M. 

BIBSOTBICmA  CALENS  MALAGASSA  (SMuran). 

Antanambe,  Madagascar.    Both  sexes. 

MESOTBICmA  ALBICBPS  (Fabrkhu). 

Mount  Coffee,  Liberia  (R.  P.  Currie).  Agrees  with  one  from  F.. 
Smith's  collection,  labeled  Oambia. 
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MBSOTBICHIA  GABONIGA  (Grikodo). 

Mount  Coffee,  Liberia,  April,  1897  (BL  P.  Currie).  A  male,  very 
like  M.  anioula  ( Vachal) ,  but  distinguished  by  the  structure  of  the 
hind  legs. 

MBSOTRICHIA  STUHLMANNI  ALTICOLA,  new  •abqMelM. 

Female. — ^Length  about  16  nun.;  anterior  wing  18.5  mm.  Wings 
very  dark,  not  noticeably  pale  at  base;  face  covered  with  silvery- 
white  hair,  which  extends  far  up  on  sides  of  front;  dorsum  of  thorax 
posterior  to  level  of  wings,  and  whole  of  dorsal  surface  of  first  ab- 
dominal segment,  covered  with  bright  yellow  hair;  mesopleura  with 
black  hair;  tegulae  with  a  large  ferruginous  spot  on  outer  side. 
Male  with  flagellum  red  beneath ;  thorax  above  covered  with  yellow 
hair;  yellow  hair  of  abdomen  beyond  first  segment  sparse;  wings 
paler  than  in  female. 

Mount  Kilimanjaro,  2  females,  3  males  (W.  L.  Abbott). 

The  specimens  have  been  in  alcohol,  and  can  not  be  very  satisfactor- 
ily described,  but  the  yellow  on  the  first  abdominal  segment  will  dis- 
tinguish the  insect  from  true  M.  atuJdmanni  (Kohl).  The  female  is 
smaller  than  M.  divisa  (Klug) ,  and  differs  not  only  in  the  pubescence, 
but  also  in  the  more  delicate  punctures  of  the  abdomen. 

Tj/pe.—CsLt.  No.  20700,  U.S.N.M. 

This  is  very  possibly  a  distinct  species;  it  is  probably  the  same  in- 
sect which  Sjostedt  collected  on  Kilimanjaro,  which  Friese  recorded 
as  Xylocopa  caffrariae^  var  capensis  Enderlein.  The  name  capensU 
is  preoccupied  in  Xylocopa,  and  I  am  confident  that  our  insect  is  not 
the  same  as  Enderlein's  which  came  from  "  Capland  "  and  Port  NataL 
M.  stuhhnanni  is  also  recorded  from  Kilimanjaro. 

XTLOCOPA  BABOMBIANA  (Straad). 

Mount  Kenia  to  Fort  Hall,  British  E.  Africa,  altitude  8,500  feet 
(E.  A.  Meams).  Both  sexes.  Described  by  Strand  as  a  variety  of 
X.  carmata  Smith,  from  which  it  differs  in  the  male  by  having  the 
thorax  light-haired  only  anteriorly  above,  and  on  anterior  part  of 
mesopleura  (in  the  manner  of  the  form  producta  Smith),  and  the 
wings  dark  as  in  the  female,  not  light  at  base.  The  hind  femora  and 
trochanters  are  both  dentate.  Strand's  type  came  from  Barombi 
Station  in  the  Cameroons,  but  it  appears  to  be  entirely  the  same  insect, 
except  that  ours  have  an  imperfect  narrow  smooth  line  on  the  clypeus, 
which  was  absent  from  Strand's  example.  The  female  is  almost 
exactly  like  X.  carinata,  but  the  region  just  above  the  top  of  the 
eyes  is  less  densely  punctured,  showing  the  shining  surface,  and 
the  smooth  band  on  each  side  of  the  clypeus  is  much  narrower  and 
less  developed.    X.  carinata  is  represented  by  a  series  of  forms  in 
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diflferent  parts  of  Africa,  and  these  may  deserve  only  subspecific  rank, 
but  it  seems  probable  that  we  may  recognize  several  closely  allied  but 
distinct  species. 

MESOTSICHIA  TENUI8GAPA  (WtrtWM^). 

Buitenzorg,  Java,  March,  1909  (Bryant  aad  Palmer).  Described 
by  Westwood  under  the  subgenus  Platynopoda  of  Xylocopa^  but  re- 
ferable to  Meaotrichia  in  the  broad  sense. 

XTLOGOPA  FBNBSTRATA  (Ffekrictas). 

Chikar  Kot,  North  West  Provmces,  India,  April  1,  1906  (Frank 
Benton) ;  Wazerabad,  Punjab,  April,  1906  (F.  Benton). 

XTLOCOPA  COLUUUS.  ▼arltty  BRTAMTI,  new  ▼aitotj. 

Male. — ^Length  19  mm.  Agreeing  with  X.  coUaris  Lepeletier  in 
structure  and  appearance,  but  wings  darker;  a  good  deal  of  black 
hair  on  front;  middle  tibiae  with  black  hair  posteriorly,  and  their 
tarsi  with  long  black  hair  externally  and  behind,  except  on  the  last 
three  joints;  hind  tibiae  with  the  hair  on  inner  and  posterior  sur- 
faces all  black,  and  their  tarsi  with  black  hair,  except  a  very  little 
pale  at  base  in  front.    The  wings  have  a  beautiful  violet  tint. 

Buitenzorg,  Java,  April,  1909  (Bryant  and  Palmer). 

Type.—CBi.  No.  20701,  U.S.N.M. 

Lepeletier  described  X.  dejeamij  now  referred  by  authors  to  coUa- 
ri8,  from  a  male  in  the  Dejean  collection  said  to  come  from  Java. 
It  agrees  with  the  present  insect  in  having  the  hair  of  the  thorax 
pale  (though  in  hrymUi  there  is  a  band  of  black  hair  along  extreme 
base  of  scutellum),  and  the  pale  hair  of  abdomen  above  confined  to 
the  first  two  segments  (though  in  bryanti  it  fails  to  reach  the  apical 
margin  of  second  segment  in  the  middle  third).  On  the  other  hand, 
the  base  of  mandible  has  only  a  yellow  spot,  as  in  other  coUaria  forms 
(Lepeletier  may  be  misleading  where  he  seems  to  infer  more),  the 
tegument  of  the  thorax  is  distinctly  greenish  (Lepeletier  says  black, 
as  in  the  Indian  form  binghami  Cockerell),  tiie  long  hair  fringing 
apical  part  of  abdomen  is  all  black  (Lepeletier  says  red  and  black 
mixed),  and  the  hair  on  four  posterior  legs  is  as  described  above, 
the  black  fringe  abruptly  separated  from  the  white  on  middle  tarsi 
(Lepeletier  says  white,  mixed  with  black  hairs).  It  is  thus  evident 
that  our  insect  is  not  the  true  dejeamiy  but  whether  it  is  a  distinct 
subspecies  (as  seems  probable)  can  not  now  be  decided. 

XTLOCOPA  PICTIFRONS  Smtth. 

il/ofo.— Soochow,  China  (N.  Gist  Gee,  141).  The  scape  is  curved 
and  entirely  black.  This  is  Smith's  male  piotifrons;  Bingham's  is, 
according  to  Maidl,  X.  attenuata  P^rez. 
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XTLOCOPA  BBNTONI.  new  spmIm. 

Male. — ^Length  18-20  mm.  Black,  the  abdomen  with  a  very  ob- 
scure bluish  tint;  clypeus,  supraclypeal  mark,  broad  lateral  marks 
reaching  to  level  of  lateral  ocelli  (at  upper  end  a  little  divergent 
from  orbit),  transverse  mark  on  labrum,  and  minute  dot  on  base  of 
mandibles,  all  ivory  color;  antennae  black,  third  joint  a  little  longer 
than  following  three  united;  inner  orbits  parallel,  the  front  as  broad 
as  face;  head  and  thorax  with  very  pale  ochreous  hair,  face  with 
scattered  brown  hairs,  middle  of  front  and  region  of  ocelli  with  much 
black  or  dark  fuscous  hair;  sides  of  metathorax  with  some  dark  hair; 
legs  with  brownish-black  and  pale  hair;  anterior  tibiae  and  tarsi 
fringed  with  long  pale  hair  behind,  but  with  dark  hair  in  front; 
middle  legs  with  more  black  hair,  that  on  tarsi  all  dark,  except  some 
long  glistening  light  hair  on  outer  side  above ;  hair  of  hind  legs  much 
like  that  of  middle  pair,  but  mainly  dark  on  middle  of  tibiae  pos- 
teriorly ;  hind  femora  beneath  with  much  branched  black  hair ;  hind 
femora  broad,  angulate  beneath  basally ;  hind  tibiae  with  inner  face 
flat,  apex  on  outer  side  with  a  snout-like  projection;  tegulae  black; 
wings  rather  dilute  brown,  with  delicate  rosy  tints  in  the  apical  field ; 
abdomen  with  long  and  loose  very  pale  ochreous  hair  on  first  three 
segments,  on  the  third  mixed  with  black;  the  remaining  segments 
with  very  long  loose  black  hair. 

Abottabad,  North  West  Provinces,  India,  April,  1906  (Frank  Ben- 
ton).   Two  males. 

This  insect  looks  superficially  exactly  like  the  common  X.  coUaris 
hmgJiami  Cockerell,  and  has  probably  been  overlooked  on  this  ac- 
count. It  is  very  distinct  in  many  important  characters ;  the  parallel 
orbits,  shorter  labial  palpi,  much  shorter  black  scape,  smaller  ocelli, 
much  greater  distance  between  antennae  and  middle  ocellus,  smooth 
practically  impunctate  tegulae,  shorter  (triangular  rather  than  cunei- 
form) second  submarginal  cell,  more  sparsely  punctured  abdomen 
with  long  loose  hair,  and  the  structure  of  the  hind  legs. 

Type.— Cfit.  No.  20702,  U.S.N.M. 

XTLOCOPA  APPENDICULATA  Smith. 

Male. — ^Length  about  24  mm.,  anterior  wing  20  mm.  Black,  the 
thorax  densely  covered  with  canary  yellow  hair,  the  first  abdominal 
segment  more  thinly  covered  with  the  same,  the  rest  of  the  abdomen 
appearing  nearly  bare,  with  fine  black  hair,  the  copious  apical  fringe 
brownish-black.  Eyes  extremely  large,  the  orbits  converging  above 
and  the  large  ocelli  low  down  (style  of  collaris) ;  clypeus,  broad 
band-like  supraclypeal  mark,  and  spot  at  base  of  mandibles,  yellow, 
but  labrum  and  sides  of  face  black;  labrum  without  prominent  tuber- 
cles ;  hair  of  head  mostly  black,  but  yellow  on  vertex,  about  mouth, 
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and  a  little  on  middle  of  face;  wings  narrower  and  more  pointed 
than  in  X.  sinensis  Smith,  and  uniformly  fuscous;  mesothorax  with 
Tery  much  finer  punctures  than  in  sinensis;  tarsi  with  a  good  deal 
of  red  hair. 

Soochow,  China  (N.  Gist  Gee,  148). 

Superficially  very  like  X.  sinensis  Smith,  but  structurally  very  dis- 
tinct. Smith's  original  (1862)  description  of  the  male  leaves  one 
doubtful,  but  his  later  (1874)  one  is  sufficiently  convincing,  though 
lacking  in  detail.  The  above  brief  account  will  make  recognition 
easier.  P^rez  (1901)  gives  fuller  details  and  especially  describes 
the  structure  of  the  hind  legs. 

XTLOCOPA  80N0BINA  SiUtk. 

Buitenzorg,  Java,  March,  1909  (Bryant  and  Palmer).  One 
female  of  this  little-known  species. 

The  middle  ocellus  is  situated  in  a  V-shaped  basin;  the  clypeus 
has  broad  smooth  swollen  borders,  and  near  the  apical  margin  a 
pair  of  opaque  black  spots  emitting  hairs;  labrum  trituberculate; 
wings  only  moderately  dark,  greeni^  tending  toward  brassy,  cop- 
pery at  apex.   This  is  a  true  XylocopOj  not  a  Mesoirichia, 

CBRATINA  GONGOBNSIS 


Male.— Mount  Coffee,  Liberia.    April,  1897  (E.  P.  Currie). 

CERATINA  CLADURA,  new  tpcclM. 

Female. — ^Length  about  8  mm.  Shining  black,  with  creamy- white 
markings;  abdomen  very  boardly  clavate,  narrowed  basaUy.  Head 
rather  large,  the  cream-colored  portions  being  a  very  broad  reversed 
T  covering  nearly  all  of  clypeus,  supraclypeal  band  (separated  by 
narrow  line  frcnn  light  color  of  clypeus),  broad  lateral  face-mar^ 
(narrowing  above,  but  reaching  beyond  middle  of  front),  a  pair  of 
oblique  marks  on  middle  of  front,  small  spots  on  labrum  and  base  of 
mandibles,  broad  bands  on  cheeks,  and  a  small  spot  on  each  side  of 
vertex;  middle  of  clypeus  polished  and  wholly  impunctate;  antennae 
daik,  scape  ferruginous  at  extreme  base;  mesothorax  dull  and  rough 
in  front,  otherwise  very  smooth  and  polished;  light  marks  of  thorax 
consisting  of  broad  band  on  prothorax  above,  tubercles,  broad  but 
short  bands  above  tegulae,  two  very  obscure  lines  on  disk  of  meso- 
thorax, large  patch  covering  most  of  anterior  part  of  mesopleura, 
elongated  patch  beneath  wings,  scutellum,  postscutellum,  and  a  pair 
of  very  large  patches  on  metathorax;  at  sides  of  prothorax  is  a  red- 
dish patch  (perhaps  originally  yellow) ;  area  of  metathorax  black, 
obscurely  transversely  wrinkled,  and  with  a  rudimentary  (basal) 
keel;  tegulae  testaceous;  wings  strongly  dusky;  stigma  very  long, 
dark  brown;  nervures  fuscous,  second  submarginal  cell  compara- 
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tively  small,  subtriangiilar;  legs  black  basally,  anterior  and  middle 
femora  broadly  cream  color  at  end,  the  tibiae  of  the  same  legs  crean> 
color  with  a  reddish  tint,  the  tarsi  fuscous,  ferruginous  at  end ;  hind 
legs  without  the  creamy  markings,  tibial  scopa  long  and  loose;  ab- 
domen with  a  broad  white  band  on  first  segment,  straight  behind, 
but  broadly  excavated  in  front;  second  and  third  segments  with  the 
base  white,  remaining  segments  black,  hind  margin  of  third  ob- 
scurely reddened. 

Buitenzorg,  Java,  March,  1909  (Bryant  and  Palmer).  A  remark- 
able species,  allied  to  C.  benguetensis  Cockerell,  from  the  Philippine 
Islands,  but  distinguished  by  the  creamy- white  markings  and  other 
characters. 

Type.— Cat.  No.  20703,  U.S.N.M. 

The  four  new  species  of  Ceratina  from  Java  now  before  me  may  be 
separated  thus: 

Abdomen  clavate,  light  markings  creamy-white cladura,  new  si)ecies. 

Abdomen  ordinary,  not  clavnte;  U^t  markings  yellow;  scape  black,  not 
marked  with  yellow  (males) 1 

1.  Apical  plate  of  abdomen  broadly  rounded,  without  a  central  point; 

sixth  segment  with  a  large  yellow  mark obtusicauda,  new  species. 

Apical  plate  with  a  conspicuous  median  point 2 

2.  More  robust ;  sixth  segment  with  a  large  yellow  mark— acii«cau<2a,  new  species. 
Less  robust;  sixth  segment  entirely  black hryanth  new  species. 

These  are  all  quite  distinct  from  the  Indian  C.  hieroglyphica 
Smith,  which  Friese  records  from  Buitenzorg.  They  are  also  readily 
distinguished  from  the  allied  Philippine  Islands  species.  The  dark 
scape  is  characteristic  of  the  Java  forms. 

CERATINA  OBTUSICAUDA,  new  •pedes. 

Male. — ^Length  a  little  over  7  mm.  Black,  with  bright  lemon  yel- 
low ornaments,  as  follows :  Clypeus  (except  margins,  the  black  mar- 
gin rather  broad  above,  and  at  sides  of  upper  part),  transverse  supra- 
clypeal  mark  (broadly  angulate  above),  narrow  lateral  face-marks 
(becoming  linear  above,  and  ending  a  little  above  level  of  antennae), 
large  quadrate  spot  on  labrura,  narrow  band  on  cheeks,  narrow  band 
on  prothorax  above,  upper  margin  and  broad  apical  part  of  tubercles, 
scutellum,  apex  of  anterior  femora  (apical  half  beneath),  all  the 
tibiae  on  outer  side,  band  (inclosing  a  spot  on  each  side)  on  first  ab- 
dominal segment,  bands  on  second  to  fourth  segments  (on  second 
very  narrow  except  at  sides,  where  it  is  abruptly  enlarged  and 
notched,  on  third  also  abruptly  enlarged  at  sides  but  not  notched), 
sixth  segment  with  a  large  semilunar  patch.  Middle  of  cl3rpeus  with 
a  distinct  keel;  antennae  dark;  mesothorax  distinctly  and  quite 
closely  punctured  anteriorly,  smooth  and  polished  in  middle,  dull 
and  rough  along  posterior  margin;  me£opleura  densely  punctured, 
with  a  shining  spot  above;  tegulae  rufous;  wings  strongly  duslcy, 
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stigma  and  nervures  dark,  second  submarginal  cell  large;  abdomen 
very  broad;  apical  plate  very  broadly  rounded. 

Pelaboean,  Ratoe,  Java  (Bryant  and  Palmer). 

Type.-^^fit.  No.  20704,  U.S.N.M. 

CBRATINA  ACUnCAUDA.  mw  simcIm. 

Mal€. — Length  about  7  mm.  Black,  with  yellow  markings;  abdo- 
men very  broad.  Very  close  to  C.  ohtusioauda^  but  diflfering  thus: 
Front  with  two  yellow  spots;  hind  tibiae  with  only  basal  half  yellow 
behind ;  bands  on  third  and  fourth  abdominal  segments  interrupted ; 
apical  plate  with  a  conspicuous  median  point,  and  subangulate  later- 
ally. There  are  slight  differences  in  the  punctures  of  head  and 
thorax  hard  to  describe ;  thus  the  mesothorax  posteriorly,  instead  of 
having  an  abruptly  defined  perfectly  opaque  band,  has  a  broader  one, 
visibly  consisting  of  punctures,  which  gradually  thin  out  anteriorly. 

The  difference  in  structure  between  the  two  species,  as  regards  the 
end  of  the  abdomen,  is  like  that  between  the  American  0.  dupla  and 
C.  msxicana^  except  that  acuticauda  has  not  salient  lateral  angles 
like  those  of  meancana.  There  are  four  short  yellow  stripes  on  meso- 
thorax. 

Buitenzorg,  Java,  April,  1909  (Bryant  and  Palmer). 

Type.— Ceit  No.  20705,  U.S.N.M. 

CBRATINA  BRTANn,  ntw  ipeclcs. 

Male. — ^Length  7  mm.  Black,  with  lemon  yellow  markings.  Close 
to  C.  acuticauda^  but  less  robust,  and  also  differing  thus:  Upper 
arm  of  clypeal  mark  abbreviated,  so  that  there  is  a  considerable  dis- 
tance between  it  and  the  supraclypeal  band;  mesothorax  with  only 
the  outer  yellow  stripes,  and  these  reduced ;  wings  nearly  clear  (not 
brown  as  in  C.  acuticauda) ;  anterior  femora  with  a  yellow  spot  not 
connecting  with  the  apex ;  middle  tibiae  black  except  for  a  basal  spot ; 
hind  tibiae  with  basal  three-fifths  yellow  on  outer  side;  first  and 
sixth  abdominal  segments  entirely  black;  second  and  third  segments 
with  lateral  marks  only,  fourth  and  fifth  with  entire  bands;  lateral 
angles  of  apical  plate  more  prominent. 

Pelaboean,  Ratoe,  Java  (Bryant  and  Palmer). 

Type.— So.  20706,  U.S.N.M. 

CBRATINA  VOLITANS  Schrottky. 

San  Bernardino,  Paraguay,  October  25  (K.Fiebrig). 

CBRATINA  CHRT80CBPHALA  Cocktrdl. 

Manaos,  Brazil  (Miss  H.  B.  Merrill).    This  is  the  t3rpe-locality. 

CBRATINA  PUNCTULATA  Spinola. 

Near  Para,  Brazil  (Miss  H.  B.  Merrill).  Compared  with  a  Pan- 
ama specimen  from  F.  Smith's  collection,  this  differs  (female)  in 
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having  a  yellow  stripe  on  anterior  tibiae,  middle  of  mesothorax  rosy- 
purple,  and  abdomen  with  strong  coppery  tints.  Possibly  a  valid 
subspecies  is  indicated.  The  insect  is  closely  allied  to  the  larger  O. 
.chry80cephal<i. 

CBBATINA  AKABHilfl  CockmdL 

S.  Lucrecia,  Vera  Cruz,  Mexico  (Crawford).  From  the  same  place 
is  a  specimen  of  the  similarly  colored  Augochlora  ignita  Smith. 

CBBATINA  MORRBNSIS  Stnmd. 

Ferrudea. — San  Bernardino,  Paraguay  (K.  Fiebrig) .  One  is  marked 
November  1,  at  flowers  of  Zea  mays.  The  three  specimens  before  me 
have  the  dimensions  of  Strand's  variety  cuprifrons;  the  abdomen 
varies  from  brassy-green  to  blue-green  and  almost  black.  The  strong 
violet  tints,  especially  about  the  head,  are  very  beautiful.  This  is 
dosely  allied  to  C.  cupreiventris  Smith  from  Ega,  which  Ducke  has 
proposed  to  treat  as  a  synonym  of  C.  maculifrona  Smith,  but  the 
latter  is  constantly  much  smaller  and  so  far  as  I  know  always  readily 
separable. 

CEHATINA  VnUDULA  Smith. 

Female. — Paraiso,  Canal  Zone,  Panama,  February  8, 1911  (Busck). 
Smith  describes  only  the  male;  the  female  is  like  a  small  C.  laeta 
Spinola,  but  there  is  a  transverse  white  spot  on  the  black  apical 
margin  of  clypeus.  Ducke  makes  this  species  a  synonym  of  C.  laeta, 
but  I  consider  it  quite  distinct. 

CBBATINA  BUSCKI,  new  ipedei. 

Male. — ^Length  nearly  4.5  mm.  Head  and  thorax  brilliant  golden 
green;  abdomen  blackish  marked  with  yellowish-green,  the  first  four 
segments  each  having  a  green  band,  most  distinct  and  brilliant  on  the 
second ;  clypeus  (except  upper  lateral  margins,  which  are  green  and 
have  very  large  punctures),  small  cuneiform  lateral  face-marks, 
labrum  (except  a  dusky  dot  on  each  side)  and  very  large  mark  on 
base  of  mandibles,  ivory-color;  green  parts  of  face  with  very  large 
punctures;  antennae  long;  scape  short  and  black;  flagellum  dull  fer- 
ruginous, darkened  above;  sculpture  of  thorax  ordinary,  area  of 
metathorax  granular;  tegulae  piceous;  wings  dusky,  stigma  and 
nervures  fuscous;  apical  plate  of  abdomen  with  a  broad  but  distinct 
apical  angle,  the  sides  rounded  (style  of  0.  atrata  H.  S.  Smith,  but 
the  median  angle  much  less  salient) ;  femora  mainly  green  (anterior 
and  middle  ones  black  in  front) ,  tibiae  and  tarsi  ferruginous. 

Taboga  Island,  Panama,  June  10, 1911  (August  Busck).  Also  one 
from  the  same  locality,  Feb.  22, 1912  (Busck). 

Belated  to  such  species  as  C.  lucidvla  Smith,  C.  muelleri  Friese 
j( which  Ducke  thinks  should  not  be  separated  from  lucidula)  and  C. 
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minima  Friese,  but  known  by  the  brilliant  green  head  and  thorax, 
and  the  color  of  the  legs. 

Type.— Cut  No.  20707,  U.S.N.M. 


OSIRIS  PANAHBNSIS,  w 

Female. — ^Length  about  7  mm.,  not  counting  exserted  sting. 
Polished,  shining  ferruginous  or  rufo-testaceous;  front,  yertex  (ex- 
cept obscure  reddish  mark  above  each  eye)  and  mesothorax  black; 
abdomen  suffusedly  dusky;  bind  tibiae,  except  at  base,  black,  covered 
with  black  hair;  hind  basitarsi  as  broad  as  tibiae,  dark  reddish, 
covered  with  black  hair;  spurs  of  middle  and  hind  legs  large  and 
dark;  tegulae  rufotestaceous;  wings  clear  hyaline,  orange  tinted, 
apex  grey;  stigma  and  nervures  pale  ferruginous;  second  s.  m.  broad, 
receiving  first  recurrent  nervure  in  middle;  third  submarginal  cell 
narrower  on  marginal  than  on  outer  discoidal ;  antennae  ferruginous, 
apical  half  of  flagellum  dusky  above;  third  antenna!  joint  much 
shorter  than  fourth.  Prothorax  above  swollen  on  each  side ;  area  of 
metathorax  very  large,  triangular,  smooth,  and  polished,  except  a 
narrow  transverse  rugosoplicate  band  at  base;  claws  simple,  bulbous 
at  base;  tongue  with  broad  spoon-like  end;  second  joint  of  labial 
palpi  about  608  (i.  long,  the  two  last  joints  each  about  80  (&  long; 
maxillary  palpi  about  (not  over)  S52  |&  long;  a  delicate  keel  down 
middle  of  front;  hind  wing  with  seven  costal  hooks. 

Taboga  Island,  Panama,  June  10, 1911  (A.  Busck). 

Nearest  to  O.  tarsatus  Smith  but  easily  known  by  the  black  on 
hind  legs. 

Type.— Cs.t.  No.  20708,  U.S.N.M. 

BHATHTMUS  BICOLOB.  rartotj  NIGBIPES  TiUa: 

Fem4ile. — ^Toca  do  Onca,  Brazil,  June  27, 1916. 

The  legs  have  a  good  deal  of  pale  hair,  contrary  to  Friese^s  de- 
scription, but  there  is  otherwise  excellent  agreement.  In  color  the 
insect  resembles  Epicharis  conica  Smith,  but  the  wings  are  much 
darker. 

BHATHTMUS  UNICOLOB  Sudtk. 

F^mofe.— Sapucay,  Paraguay,  April  7, 1908  (W.  T.  Foster). 
The  q>ecimen  is  almost  20  mm.  long,  but  otherwise  agrees  with 
R.  ufUcolar.    It  looks  like  a  large  red  Nomada. 

OXAEA  TACHTTIFOBmS  CtmnmL 

Mexico,  D.  F.  (J.  R.  Inda,  No.  37) .  This  agrees  perfectly  with  one 
from  Venta  de Zopilote,  Guerrero,  2,800  feet,  October  (H.  H.  Smith), 
which  Mr.  Meade- Waldo  compared  with  Cameron's  type.  The 
locality  assigned  by  Cameron,  "  Santa  F6  Mountains,  New  Mexico,'* 
was,  of  course,  entirely  erroneous.  The  flagellum  is  tnmcated  in 
tbat  it  appears  as  if  broken  off. 
rol.66 13 
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PROTOXAEA  JMPUNCTATA.  n» 

Female. — ^Length,  20  mm.  Almost  exactly  like  P.  texana  Friese^ 
with  bright  ruf ofulvous  hair  on  thorax  above,  and  abdomen  largely 
green,  but  differing  thus;  wings,  although  smoky,  considentbly  paler; 
occiput,  cheeks,  sides  of  face,  and  r^on  of  ocelli  with  light  fulvous 
hair;  anterior  fem(»:a  with  long  pale  hair;  hair  of  middle  of  meta- 
thorax  and  middle  of  extreme  base  of  abdomen  creamy- white,  con- 
trasting with  the  red  hair  all  around ;  dorsal  surface  of  abdomen  im- 
punctate,  except  at  sides,  where  it  is  sparsely  punctured. 

This  cannot  be  the  female  of  Owaea  triatis  Gribodo;  in  triatis  the 
second  recurrent  nervure  joins  the  third  submarginal  cell  very  little 
beyond  the  middle,  in  P.  impunctata  near  the  beginning  of  the  last 
third. 

Mexico,  D.  F.  (J.  R.  Inda,  No.  66). 

Type.—C2Lt  No.  20709,  U.S.N.M. 

PTILOGLOSSA  MEXICANA  Cimmb. 

M(de. — ^Taboga  Island,  Panama,  June  12,  1911  (A.  Busck).  Re- 
sembles P.  ewi/mia  Smith,  but  mesopleura  with  black  hair.  The 
labrum  and  clypeus  are  honey  color;  scape  honey-color  in  front;  an- 
terior legs  with  long  clear  red  hair;  hair  at  end  of  abdomen  grayish- 
black.  Cresson  described  only  the  female,  which  I  have  from  Guate- 
mala. I  believe  the  Panama  insect  to  be  its  male,  although  it  is 
evidently  not  the  insect  described  by  Friese  as  male  meancana.  The 
matter  will  have  to  remain  a  little  uncertain  until  we  have  both  sexes 
from  Panama. 


PTILOGLOSSA  CRAWFORDI.  mw 

Male. — ^Length  about  19  mm.  Robust,  black,  quite  without  any 
metallic  tint;  head  and  thorax  densely  covered  with  black  hair; 
disk  of  clypeus  with  long  appressed  white  hair;  a  transverse  band  of 
dull  white  hair  above  the  clypeus,  extending  downward  at  sides  half- 
way to  mandibles;  hair  of  cheeks  and  under  side  of  body  greyish 
or  dilute  black;  clypeus  prominent,  quadrate,  with  flattened  disk; 
eyes  converging  above;  antennae  black,  flagellum  pruinose  beneath; 
third  antennal  joint  much  longer  than  next  three  together;  tegulae 
black;  wings  strongly  fuliginous,  shining  purple;  first  recurrent 
nervure  practically  meeting  first  transverso-cubital,  or  joining  first 
submarginal  cell  some  distance  from  its  end;  legs  black,  with  black 
hair,  small  joints  of  tarsi  reddish;  abdomen  with  white  hair  at  ex- 
treme base,  and  ferruginous  hair  at  apex,  but  otherwise  with  rather  ' 
thin  black  hair;  venter  with  long  pale  hair,  white  basally,  ferrugi- . 
nous  apically,  and  in  the  middle  suffusedly  blackish. 

Ujurass  de  Terraba,  Costa  Rica,  September  1, 1907,  3  males  (M.  A. 
Carriker). 

Type.— Cat.  No.  20710,  U.S.N.M. 
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Named  after  Mr.  J.  C.  Crawford  in  recognition  of  his  work  on 
the  bees  of  Costa  Rica,  and  of  the  fact  that  he  had  separated  the 
species  as  new  before  I  saw  it.  P.  crwwfordi  is  a  very  distinct  and 
unique  species,  easily  known  by  its  color  and  the  long  third  antennal 
joint.  The  spurs  of  the  hind  legs  are  quite  ordinary,  not  modified 
as  in  P.  oUofUayi  Cockerell,  P.  matutina  Schrottky,  and  P.  mexicana 
Cresson.  The  insect  is  not  a  typical  PtUgolossa^  but  it  falls  in  that 
genus  better  than  elsewhere.  A  pecular  feature  of  the  venation  is 
the  thickening  and  strong  arching  of  the  radial  nervure  before  the 
apex  of  second  submarginal  cell,  with  the  result  of  making  the  base 
of  the  marginal  cell  acutely  pointed.  This  is  merely  an  exaggeration 
of  the  condition  found  in  other  species  of  PtUogloasa.  In  Caupolir 
cana  the  condition  is  still  more  extreme,  so  that  the  base  of  the  cell 
appears  obliquely  truncate.  The  genera  PtUoglossa  and  Caupolicana 
are  so  closely  allied  that  it  is  doubtful  whether  they  should  be  kept 
apart. 

The  female  of  the  Chilean  Caupolica/na  fvlvicollis  Spinola  has 
the  hair  of  thorax  and  first  abdominal  segment  a  very  rich  deep 
orange-ferruginous,  while  the  male  has  pubescence  like  that  of  C. 
gayi  Spinola.  The  United  States  National  Museum  has  both  sexes 
collected  by  M.  J.  Rivera  at  Constitucion,  Chili,  October  20,  1906. 
The  specimen  of  C.  gayi  in  the  museum  comes  from  Maipu,  Chili 
(F.  V.  Ibarro). 

TRIEPEOLUS  FOXn,  ntw 


Female. — ^Length  9  jnm.  Similar  to  T.  vidnus  (Epeolus  viciivua 
Cresson),  but  with  perfectly  entire  bands  on  abdominal  segments 
2  to  4,  and  the  oblique  patches  on  sides  of  second  segment  separated 
from  the  band.  On  the  first  segment  the  apical  interruption  of  the 
fulvous  is  rather  narrower  than  the  basal. 

Portland,  Jamaica,  2  female& 

Type.— Cht  No.  20711,  U.S.N.M. 

This  is  doubtless  the  insect  recorded  by  Fox  from  Port  Antonio 
as  E.  vicmus.  The  characters  might  be  considered  varietal  only,  but 
the  Jamaican  insect  presumably  represents  a  form  peculiar  to  that 
island. 

TRIEPEOLUS  (WILSONI  TAriety?)  BUSCKI.  new  tpcdM. 

Female. — ^Length  13  mm.,  agreeing  with  T.  wiUoni  (Epeolus  wU- 
sent  Cresson),  which  is  only  known  in  the  male,  except  that  the 
ontennae  and  legs  are  clear  ferruginous,  the  head  is  entirely  clear 
ferruginous,  thorax  dark  ferruginous  with  the  metathorax  black, 
apical  margin  of  wings  not  much  darker  than  the  rest ;  ground  color 
of  abdomen  dark  ferruginous,  black  on  disk  and  sides  of  base  of  first 
segment.    The  specimen  is  perfectly  mature,  indeed  somewhat  worn. 
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Baracoa,  Cuba,  August,  1902  (A.  Busck). 

Type.— Cvit.  No.  20712,  U.S.N.M. 

This  is  very  probably  a  red  variety  of  T.  wUsotUy  but  it  seems  to 
deserve  a  distinctive  name.  I  have  no  specimens  of  wilsoni  to  com- 
pare; possibly  they  would  show  structural  differences.  The  light 
orange-fulvous  markings  of  the  abdomen  are  very  bright  and  beau- 
tiful. 

NOMADA  AZTBCOBUM  PRATENSIS,  ntw  raWpedtt. 

Female. — ^Length  10.5-11.5  mm.  Differs  from  the  typical  form  as 
follows:  Legs  (except  coxae)  bright  ferruginous,  the  hind  femora 
suffused  with  blackish  behind;  yellow  area  of  clypeus  triangular;  lat- 
eral face-marks  more  extended  above,  but  variable;  cheeks  red  or 
with  a  red  band  behind  eyes;  mandibles  ferruginous,  blackish  api- 
cally;  labrum  ferruginous;  mesothorax  with  two  broad  dull  red 
bands,  or  these  absent;  spots  on  metathorax  red;  yellow  band  on  first 
abdominal  segment  widely  interrupted ;  venter  with  variably  devel- 
oped yellow  bands,  on  fifth  segment  a  yellow  spot  on  each  side. 

Allotype — Male. — ^Length,  10-12.5  mm.  Similar  to  the  female, 
but  with  the  following  sexual  characters:  Face  yellow,  except  a  black 
line  bounding  clypeus  and  supraclypeal  mark;  labrum  and  large 
spot  on  mandibles  yellow;  red  band  on  cheeks  narrow  or  nearly 
obsolete;  scape  greatly  swollen,  punctured,  black,  red  at  base  and 
at  apex  on  outer  side ;  third  antennal  joint  conspicuously  longer  than 
fourth;  tegulae  with  a  rather  obscure  yellow  spot;  femora  marked 
with  black  near  base  and  with  variable  yellow  stripes,  which  may 
be  obsolete;  apical  plate  of  abdomen  entire  or  very  faintly  notched, 
its  surface  often  marked  with  yellow. 

Meadow  Valley,  Mexico,  2  females,  5  males,  collected  by  C.  H.  T. 
Townsend. 

Type.— Cat.  No.  20713,  U.S.N.M. 

This  seems  to  be  a  subspecies  rather  than  an  individual  variety; 
the  locality  is  far  north  of  that  (Amecameca)  of  typical  N.  aztecorum 
Cockerell. 

NOMADA  HEIUGBKODn  Qnumm. 

Both  sexes  from  Cypress  Mills,  Texas,  from  the  Ashmead  collec- 
tion. The  male  described  by  Cresson  does  not  belong  to  this  species; 
the  true  male  has  yellowish-white  markings,  face  all  light  below 
antennae,  apical  plate  of  abdomen  notched.  The  abdomen  of  the 
male  looks  just  like  that  of  N.  scita  Cresson,  but  the  antennae  are 
entirely  different.  The  metathorax  is  obscure  reddish  without  spots. 
The  densely  and  coarsely  punctured  mesothorax  distinguishes  this 
from  the  very  similar  N.  vierecki  Cockerell. 

COEUOXTS  (LIOTHYRAPIS)  FENESTRATA  Smith. 

Soochow,  China  (N.  Gist  Gee) ;  Hakone,  Japan,  August  15  (Sasaki 
No.  154).    Both  are  females;  the  Japanese  one  has  the  last  ventral 
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segment  distinctly  more  produced.  The  insect  is  larger  than  Smith's 
measurement  would  suggest,  and  he  did  not  notice  that  the  eyes 
were  hairless.    I  have  seen  Smith's  type. 

COEUOXTS  (UOTHTRAPI8)  DUCAU8  Smith. 

Mount  Salak,  Java,  3,000  feet,  May  15, 1909  (Bryant  &  Palmer). 

COEUOXTS  HAKONBNSIS.  nv 


Female. — ^Length  about  12  mm.  Black,  rather  robust;  eyes  with 
rather  short  hair;  inner  orbits  strongly  converging  below ;  mandibles 
black;  face  and  front  covered  with  light  reddish-fulvous  hair,  dense 
except  on  clypeus,  lower  margin  of  clypeus  with  a  dense  fringe; 
clypeus  rugosopimctate;  cheeks  keeled  behind;  antennae  5  mm.  long, 
entirely  black;  occiput  with  light  fulvous  hair;  mesothorax  with 
very  large  confluent  punctures,  and  scutellum  even  more  coarsely 
sculptured,  irregularly  ^ancellate;  hair  of  thorax  pale  fulvous  or 
ochreous,  becoming  white  below;  axillar  spines  large,  curved;  hind 
margin  of  scutellum  very  obtusely  angulate,  the  apex  turned  upward ; 
t^^lae  bright  chestnut  red;  wings  dilute  brown,  paler  basally;  legs 
black,  spurs  ferruginous;  anterior  coxae  with  prominent  angles,  not 
amounting  to  spines;  abdomen  shining  with  large  punctures,  widely 
f^parated  on  disk  of  second  segment,  a  little  closer  on  third,  closer 
and  smaller  on  fourth  and  fifth ;  sixth  dorsal  segment  rather  broad, 
closely  and  finely  punctured,  conspicuously  keeled  (style  of  C.  pene- 
tatrix  Smith,  but  broader  apically ;  last  ventral  segment  extending  a 
moderate  distance  beyond  last  dorsal,  broad,  acutely  pointed,  not 
notched  at  sides;  dorsal  segments  with  entire  pale  fulvous  hair- 
bands;  hind  margins  of  ventral  segments  rufous. 

Hakone,  Japan,  Aug.  15  (Sasaki  150). 

Type.— Cfit.  No.  20714,  U.S.N.M. 

Resembles  C.  ftUviceps  Friese,  from  Formosa  and  China,  but 
readily  known  by  the  red  tegulae  and  last  ventral  segment  not  notched 
at  sides,  but  only  slightly  narrowed  at  the  point  where  the  notch  oc- 
curs in  other  species.  It  is  also  to  be  oompared  with  C.  iuisharyonds 
Strand,  from  Formosa,  but  the  end  of  the  abdom^i  is  quite  different. 

OOBUOXTB  UTORAUS  HolmWr*. 

Female. — Mendoza,  Argentine  (C.  S.  Reed).  This  runs  exactly 
to  litoralis  in  the  tables  of  Holmberg  and  Friese,  but  Jorgensen  does 
not  cite  the  species  from  Mendoza.  The  identification  needs  con- 
firmation by  actual  comparison  of  specimens. 

CaiONOCERAS  FELtNA  (Gcntaedc«r). 

Female. — ^Mount  Kenia  to  Fort  HaU,  British  East  Africa,  8,600^ 
feet  (E.  A.  Meams). 
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MEGACHILB  DOKDBRLBINn  FrtoM. 

Killing,  Kiangsi,  China  (N.  Gist  Gee  51a). 

OSMIA   (PACHTOSMIA)  PEDIGORNIB,  mw  tpMlct. 

Female. — ^Length  nearly  16  mm.  Robust,  hairy,  obscure  green; 
head  large,  with  broad  cheeks  and  vertex ;  middle  of  face  with  very 
long  outstanding  reddish  hair;  sides  of  face  and  lower  part  of  front 
with  long  dull  white  hair,  slightly  creamy;  upper  part  of  front 
with  thin  black  hair;  cheeks  and  upper  part  of  head  behind  with  long 
white  hair;  mandibles  broad  and  long,  with  two  teeth;  clypeus  ex- 
cavated in  middle,  forming  a  smooth  basin,  lower  margin  strongly 
bidentate,  sides  with  enormous  horns  shaped  like  a  boot,  the  toe 
turned  inward  and  downward;  antennae  black,  scape  long;  meso- 
thorax  finely  and  very  densely  punctured;  hair  of  thorax  long  and 
erect,  rather  dull  white,  on  scutellum  slightly  stained  with  brown; 
tegulae  rufopiceous;  wings  greyish,  a  fuliginous  streak  in  marginal 
cell;  second  submarginal  cell  very  long;  legs  black,  hair  of  tarsi 
mainly  ferruginous;  abdomen  broad,  shining,  with  long  white  hair 
on  first  segment  and  base  of  second ;  on  third  the  hair  is  dark  brown, 
on  fourth  and  fifth  black;  ventral  scopa  orange. 

Soochow,  China  (N.  Gist  Gee  125). 

Type.— Cvit.  No.  20715,  U.S.N.M. 

A  distinct  and  remarkable  species^  allied  to  the  European  0.  ccmuta 
(Latreille) ,  but  the  abdomen  is  less  densely  hairy,  the  pubescence  is 
quite  differently  colored,  and  the  clypeal  processes  are  differently 
shaped. 

A  male  from  the  same  locality  (N.  Gist  (}ee.  No.  126)  is  referred 
here  with  confidence.  It  is  about  12  mm.  long,  narrower  than  the 
female,  and  nms  in  Friese's  table  of  Palaearctic  species  next  to  O. 
fufa^  from  which  it  is  quite  distinct.  Clypeus  simple ;  antennae  long, 
reaching  to  end  of  thorax,  entirely  dark;  hair  of  face  and  front  long, 
creamy  white,  but  black  hair  in  region  of  ocelli ;  abdomen  with  black 
hair  on  fourth  and  fifth  segments ;  six  segment  with  reddish  hair  and 
entire  margin;  margin  of  fourth  ventral  segment  broadly  truncate  in 
middle;  tarsi  with  apical  joint  red.  The  long  maxillary  blade  has  a 
dark  longitudinal  band  as  in  O.  rufa. 

OSMIA  AZTBCA  CgHMiu 

CresBon  only  described  the  female.  The  male  (Mexico,  Baker  col- 
lection 2386,  and  one  labeled  Mexico,  without  further  data)  is  about 
11  mm.  long;  hair  of  face  pale  ochreous;  antennae  long,  entirely 
black;  hair  of  thorax  above  orange-fulvous,  but  white  on  mesopleura; 
area  of  metathorax  dull;  abdominal  segments  3  to  6  with  the  red 
fringes  very  bright  and  glistening;  sixth  segment  truncate  (faintly 
emar^nate)  in  middle;  seventh  strongly  bidentate. 
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▲MTHOPHORA  AGBBVOBUll.  TAifttj  BQUALBNS  Dmis. 

Soochow,  China  (K  Gist  Gee,  males  No.  123,  females  No.  124).  I 
thought  at  first  to  separate  the  Chinese  form  as  a  distinct  variety ; 
but  after  examining  specimens  of  four  different  European  varieties 
there  seemed  to  be  no  advantage  in  attempting  to  define  another, 
though  the  Chinese  specimens  are  slightly  different  from  the  available 
European  ones.  The  males  have  a  large  yellow  spot  on  mandibles, 
and  the  middle  tarsi  have  joints  2  to  4,  and  base  of  5,  red. 

ANTHOPHORA  VIGILANS  Si^th. 

Buitenzorg,  Java,  March,  1909  (Bryant  and  Palmer) ;  Tjibodas, 
Mount  Gede,  Java,  April  20,  1909  (Bryant  and  Palmer) ;  Mount 
Salak,  Java,  2,500  feet,  March  7,  1909  (Bryant  and  Palmer).  The 
male  has  very  large  foot-shaped  black  marks  on  clypeus. 

ANTHOPHORA  TKXANA  Cnmnm. 

Mexico,  D.  F.  (J.  B.  Inda  89) ;  Mexico  (Baker  ooU.  2820). 

CROCISA  DECORA  Smith. 

Buitenzorg,  Java,  March  (Bryant  and  Palmer) ;  Depok,  Java 
(Bryant  and  Palmer) ;  Mount  Salak,  Java,  above  8,000  feet.  May  4, 
1909  (Bryant  and  Palmer).  The  Depok  one  has  the  markings  pale 
greenish  blue,  a  different  tint  from  that  of  the  others,  but  it  seems  to 
represent  only  an  individual  variation. 

CROCIBA  JAPONICA  ¥tkm 

Ruling,  Eaangsi,  China  (N.  Gist  Gee).  This  is  perhaps  racially 
separable  from  the  Japanese  insect,  but  I  do  not  venture  at  present 
to  describe  it  as  distinct.  It  is  very  close  to  O.  kanahirecma  Cock- 
erell  from  Formosa,  but  is  easily  separated  by  the  blue  spots  on  the 
lobes  of  the  scutellum.    It  is  distinct  from  C.  surda  Cockerell. 


CROCISA  IRISANA  HUMILIS,  ■• 

Buitenzorg,  Java,  March  and  April  (Bryant  and  Palmer) ;  Pela- 
boean,  Ratoe,  Java  (Bryant  and  Pahner). 

Type.— Cat.  No.  20716,  U.S.N.M. 

Length  of  female,  9  mm. 

Typical  C.  irisana  is  from  the  Philippine  Islands;  the  Javan  form 
has  very  dark  wings,  the  tarsi  with  hardly  any  pale  hair,  and  the 
scutellar  notch  with  very  little  or  no  pale  hair  above.  The  type- 
locality  of  the  subspecies  is  Buitenzorg.  It  is  a  rather  poorly 
defined  form,  but  four  specimens  are  before  me  and  seem  to  indicate 
that  the  Javan  insect  is  recognizably  distinct  Friese  records  this 
from  Java  as  C.  pfdchella  Gu£rin,  but  the  original  puloheUa  (never 
properly  described)  came  from  New  Ireland  and  was  supposed  to  be 
a  variety  of  C.  nUidula  Fabricius. 
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At  ale, — ^Length  about  12  mm.  Bobust,  with  blue  markings;  cly- 
peus  prominent,  finely  punctured ;  sides  of  face  (extending  halfway 
up  front),  supraclypeal  area  and  upper  and  lateral  margins  of 
clypeus  all  covered  with  blue  hair;  cheeks  with  blue  hair;  occiput 
with  a  fringe  of  hair,  black  in  middle  and  white  at  sides ;  eyes  greatly 
broadened  below;  mesothoraz  anteriorly  with  a  pair  of  transverse 
bright  blue  patches,  partly  on  prothorax;  the  usual  four  mesothoracic 
spots,  short  median  band,  and  spots  above  tegulae,  also  blue,  but  the 
posterior  spots  nearly  obsolete  (rubbed  off  ?) ;  scutellum  W-like,  with 
rather  sparse  minute  punctures,  no  light  hair  on  disk,  but  a  little 
white  hair  from  beneath  notch;  tubercles  fringed  with  reddish- 
fuscous  hair;  upper  part  of  pleura  with  light  blue  hair,  lower  part 
with  black,  but  nearly  bare  and  strongly  punctured;  tegulae  black 
with  a  large  ferruginous  mark;  wings  brown,  with  hyaline  spaces; 
anterior  and  middle  tibiae  blue  on  outer  side,  but  hind  tibiae  with 
only  basal  half  blue;  tarsi  dark,  without  blue;  markings  of  abdo- 
men delicate  lilac-blue,  not  metallic;  first  segment  blue  right  across, 
the  hind  margin  and  a  roof -shaped  median  mark  black,  this  marking 
as  in  C.  caeruleifrons  Kirby,  except  that  the  blue  is  not  interrupted 
basally;  segments  2  to  5  with  broad  blue  bands,  rather  widely  in- 
terrupted in  middle,  sixth  with  some  pale  hair  at  sides;  apex  with 
two  short  teeth. 

Buitenzorg,  Java,  Mareh,  1909  (Bryant  and  Palmer). 
Type.— C9^t  No.  20T17,  U.8.NJ1. 

Besemhles  0.  caeruleifrons  Kirby,  but  differs  by  the  blue  at  base 
of  abdomen  not  interrupted;  band  on  second  segment  more  widely 
interrupted;  hind  tibiae  with  less  blue,  and  general  appearance  less 
brilliant  It  ia  much  too  large  for  C.  baselie  Friese  and  otherwise 
different. 

CROCISA  80SDn>A,  n«w  ipcdet. 

Female. — ^Length  about  11  mm. — ^Robust,  with  beautiful  blue  mark- 
ings on  head,  thorax  (except  scutellum)  and  legs,  but  on  abdomen  and 
scutellum  (large  patches  nearly  covering  lobes)  they  are  gray  and 
inconspicuous;  there  is  a  very  little  blue  at  extreme  sides  of  abdomen. 
The  hair  is  loose,  not  scale-like,  and  the  blue  is  not  metallic.  Face 
and  sides  of  front  with  light  greenish-blue  hair,  sparse  on  disk  of 
clypeus;  cheeks  and  occiput  with  blue  hair,  but  black  behind  ocelli, 
and  partly  near  top  of  eyes ;  sides  of  vertex  polished,  with  very  sparse 
large  punctures;  thorax  above  with  prothoracic  band,  long  band  on 
mesothorax  (narrowing  posteriorly),  spot  on  each  side  of  this  band, 
band  along  mesothoracic  margin  from  front  of  tegulae  to  near  mid- 
dle posteriorly,  all  bright  blue;  tegulae  blue-spotted  in  front  and 
behind;  blue  crescent  behind  tubercles;  blue  band  across  mesopleura 
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and  markings  on  under  side  of  thorax;  scutellum  W-like,  a  very 
little  li^t  hair  from  beneath  notch;  wings  very  dark;  outer  dde  of 
anterior  and  middle  tibiae,  basal  half  of  hind  tibiae,  and  first  two 
joints  of  tarsi,  covered  with  bright  blue  hair;  first  abd(»ninal  segment 
covered  with  gray  hair,  except  narrow  hind  margin;  segments  2  to  5 
with  broad  bands  narrowly  interrupted  on  2,  broadly  on  the  others. 

Soekaboemi,  Java,  Mardi  25, 1909  (Bryant  and  Palmer). 

Type.— Cttt.  No.  20718,  UJS.NJML 

A  remarkable  species  on  account  of  the  obscure  abdominal  mark- 
ings. In  the  character  of  the  markings  it  resembles  0.  abdominaUs 
Frieee,  also  from  Java. 

CROaSA  CALCBATA  VmImL 

Male. — Sierra  Leone.  A  specimen  from  Vachal,  labeled  "  Grocisaj 
^.",  evidently  prior  to  the  description  of  calceaia. 

Genus  OEDISCEUS  PhiHppL 

Philippi  based  this  genus  (1866)  on  two  species,  O.  tnmor  Philippi 
and  O.  vemalia  Philippi;  the  latter  13  herewith  designated  as  the 
type.  In  later  years  species  have  been  described  by  Friese,  Ducke, 
Schrottky,  and  Br^thes.  Mr.  J.  C.  Crawford  has  made  the  surpris- 
ing discovery  that  Ashmead's  genus  Hylaeoeama  (1898)  is  apparently 
identical  with  Oediscelis.  Hylaeoaoma  was  based  on  H.  langicep§ 
Ashmead,  from  St.  Vincent,  West  Indies;  and  in  1906  a  second 
species,  H.  ashmeadi  Crawford,  was  described  from  Costa  Bica.  The 
type  of  Oediscelis  is,  unfortunately,  not  available,  but  the  United 
States  National  Museum  contains  specimens  of  O.  albida  Friese, 
O.  styliventris  Friese,  and  0,  inermis  Friese.  These  species  of 
Oediscelis  are  very  like  ProsojnSj  but  more  hairy.  The  cheeks  and 
under  side  of  abdomen  of  0.  styliventris  have  long  white  hair,  but 
the  species  of  Hylaeosoma  are  very  little  hairy.  The  species  of  Oedis- 
celis and  Hylaeosoma  ashmeadi  female  have  white  hair  on  under 
side  of  abdomen.  The  female  H.  longiceps  is  broken,  so  this  char- 
acter can  not  be  made  out,  but  the  male  lacks  the  white  hair,  wherein 
it  does  not  differ  materially  from  male  0.  albida^  etc. 

Comparing  the  males  of  H.  longiceps  and  0.  alhida,  they  are 
similar  in  appearance,  with  the  same  long  (oval)  head  and  very  long 
(high)  middle  lobe  of  clypeus,  but  longiceps  has  no  light  face  marks. 
They  agree  in  the  strong  median  groove  of  mesothorax,  and  both 
have  a  large  stigma.  The  venation  presents  important  differences; 
0.  alhida  has  the  second  submarginal  cell  large  and  quadrate,  with 
first  recurrent  nervure  meeting  first  transverse  cubital;  H.  longiceps 
has  the  second  submargmal  cell  very  small,  with  first  recurrent 
nervure  falling  short  of  it  by  a  distance  nearly  equal  to  width  of 
second  submarginal  cell.    In  the  Hylaeosom/i  the  basal  nervure  falls 
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short  of  transverse  median  a  di3tance  at  least  as  great  as  length  of 
ttransverse  median,  but  a  lesser  distance  in  the  Oediscelis.  The 
females  of  the  two  species  agree  in  having  little  hair  on  hind  legs. 
Hylaeasama  ashmeadi  female  has  second  aubmarginal  cell  large,  with 
first  recurrent  nervure  falling  only  a  little  short  of  it,  and  basal 
nervure  does  not  fall  far  short  of  transverse  median. 

O.  atyliventris  male  has  long  antennae,  and  first  recurrent  nervure 
falling  short  of  second  submarginal  cell.  O.  inermis  male  has  simi- 
lar characters,  but  hind  femora  angled  below.  The  face  marks  of 
male  inermis  and  atyliventris  are  very  different 

It  thus  appears  that  OedisoelU  contains  quite  diverse  elements, 
and  so  far  as  external  characters  go  it  is  difficult  to  separate  it  from 
HylaeoBoma.  It  has  not  been  possible  to  compare  the  mouth  parts  or 
genitalia.  Various  generic  names  have  already  been  proposed  {Pseu- 
disoelU  for  O.  rostraia  Friese,  Protodiscelis  for  O.  fiebrigi  Br^thes, 
ProBopoidea  for  O.  paradoxa  Ducke)  for  species  of  OediscaUa  taken 
in  the  broad  sense,  and  if  all  these  bees  are  regarded  as  belonging  to 
A  single  genus  it  will  be  hard  to  exclude  Hylaeosama. 

Ducke  cites  ChiUcola  Spinola  (1851)  as  doubtfully  identical  with 
Oediscelts.  If  the  two  are  identical,  ChUieola  has  priority.  I  have 
a  pair  of  bees  which  I  received  as  ChUioola  plebeja  Spinola,  but  they 
do  not  agree  with  Spinola's  diagnosis  of  the  genus,  and  are,  in  fact, 
Panurgids,  closely  allied  (at  least)  to  Panurginus  herbsH  Friese. 

If  HylasoBoma  is  regarded  as  a  subgenus  of  Oedisoelia  it  will  ap- 
parently be  necessary  to  restrict  It  to  the  West  Indian  H.  langiceps. 

CBNTRIS  HABMORRHOmALIS  <F»Mclw). 

St.  Andrew,  Jamaica,  April  1898  (C.  B.  Taylor). 

CBNTBI8  BLBGAN8  Snith. 

Male. — ^Windward  side,  St  Vincent,  West  Indies  (H.  H.  Smith). 
Smith  described  the  female  only.  The  male  is  like  that  of  C.  Jiaemar' 
rhoidaliBy  with  the  same  face  markings,  but  has  the  hair  on  and  about 
the  postscutellum  reddish  ochreous,  the  face  markings  (perhaps  al- 
tered by  cyanide)  more  decidedly  yellow,  the  stripe  on  anterior  tibiae 
reduced  to  two  spots  (representing  the  ends),  the  marks  at  sides  of 
second  abdominal  segment  transversely  elongate,  the  apex  of  abdo- 
men not  red,  and  the  hair  on  hind  basitarsus  all  black. 

CRNTKI8  BLBGANS  6BBNADBNSI8»  Btw  ■■bip«ctoi, 

if oZtf.— Grenada,  West  Indies  (H.  H.  Smith).  Differs  fxooi  the 
St  Vincent  form  tiius:  Face  marks  creamy  white;  stripe  on  anterior 
tibiae  well  developed,  except  basally,  where  it  fails  except  for  a  basal 
spot;  scuteUum  femigioous;  much  fulvo-odiraceous  hair  behind 
wings;  tegulae  ferruginous;  hair  on  hind  tibiae  and  tarsi  dark  red- 
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dish;  abdomen  red  at  extreme  tip.    Some  of  these  chi^racters  may 
be  individual,  but  we  doubtless  have  a  distinct  insular  form. 
Type.— Cat  N/o.  21648,  U.S.N.M. 

CBNTRIS  MURALIS  BuraMlitor. 

Male. — San  Juan,  Argentina  (C.  S.  Seed).  Male  (var.  meUmopw 
Friese)  and  female.   Mendoza,  Argentina  (C.  S.  Seed). 

CBNTRIS  HOFFMANNSBGGIAB  CockMiO. 

Female. — Claremont,  California  (Baker). 

CENTRES  COCKERELLI  F«z. 

Female. — San  Jos6  de  Guaymas,  Mexico,  April  10  (L.  O.  Howard). 

CENTBIS  NITmA  GEIUNATA  CMktnlL 

Female. — Chauchamayo,  Peru  (F.  W.  H.  Bosenberg).  Superfi- 
cially looks  exactly  like  C.  mgriventris  Burmeister,  but  is  quite  dis- 
tinct.   New  to  Peru. 

Male. — Guayaquil,  Ecuador.  Light  band  across  dypeus  entire; 
end  of  abdomen  covered  with  silvery  white  hair;  hind  trochanters 
dentate;  hind  basitarsi  with  a  spine;  scape  entirely  black. 

CBNTRIS  CALLOZANTHA.  b«w  spmIm. 

Mcile. — ^Length  about  15  mm.,  anterior  wing  18 ;  black,  with  black 
hair,  but  whitish  on  cheeks,  and  brilliant  canary  yellow  on  thorax 
above  and  on  tubercles,  the  disk  of  mesothorax  posteriorly  with  a 
pound  fuscous  patch ;  dypeus  much  broader  than  high,  smooth,  flat- 
toied  on  disk,  ivory  color,  except  the  broad  black  upper  and  lateral 
margins;  rest  of  head  without  light  marks;  eyes  large,  dark  olive; 
antennae  placed  far  apart,  close  to  eyes;  scape  very  short,  entirely 
black;  flagellum  ferruginous  beneath  except  basally ;  ocelli  well  down 
on  front;  mesothorax  finely  and  extremely  densely  punctured; 
tegulae  black;  wings  dark  fuliginous,  second  submarginal  cell  as  high 
as  long;  hind  femora  and  tibiae  extremely  stout;  hair  of  abdomen  all 
black,  induding  first  segment.  The  long  dense  hair  of  hind  tarsi  is 
dark  chocolate  color. 

Chauchamayo,  Peru  (F.  W.  Rosenberg).  A  remarkable  species, 
related  to  C.  femaralis  Friese,  C.  lutea  Friese,  and  0.  meadcana 
6mith,  but  known  by  the  light  clypeus  and  black  labrum. 

Type.—CfLt  No.  21649,  U.S.NJML 

CBNTRIS  OBSCUBIVBNTRIS  FrltM. 

Female. — ^Bocas  dd  Toro,  Panama,  July,  1908  (W.  Bobinson). 

Male. — ^Frontera,  Tabasco,  Mexico.  This  is  the  widdy  distributed 
f  onn  which  Friese  describes  imder  C.  deoolorata  Lepeletier,  remark- 
ing that  Lepdetier's  description  does  not  agree  very  well  and  sug- 
gesting oiscuriveniria  as  a  substitute  in  case  of  doubt   It  is  the  same 
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species  which  I  have  recorded  from  Natal,  Brazil,  as  0.  maculata 
Lepeletier,  but  Lepeletier  omits  to  notice  any  black  hair  on  the  legs 
of  maculata  or  versicolor.  It  is  very  probable  that  Lepeletier's  names 
were  applied  to  the  two  sexes  of  the  species  before  us,  but  since  tiiere 
are  discrepancies  in  the  descriptions,  it  seems  better,  for  the  present, 
to  use  the  name  suggested  by  Friese. 

CENTRIS  BIMACULATA  Ltpdcttor. 

Male. — El  Rancho,  Guatemala,  January  20, 1905  (Chas.  C.  Deam). 

CENTRIS  BIMACULATA  CARHIKKRI,  Btw  MteptdM. 

Fenude. — ^Length  18  mm.  Wings  hyaline  basally,  about  as  far  as 
basal  nervure  and  including  first  brachial  cell;  beyond  this  very  dark 
fuliginous;  hair  of  thorax  above  creamy  white. 

Aroa,  Venezuela, "  on  Aster^^^  December  16, 1910  (M.  A.  Carriker), 
Looks  very  distinct  on  account  of  the  coloration  of  the  wings,  but 
otherwise  agrees  with  C.  bimaculata^ 

Type.— Cat  No.  21650,  U.S.N  Jl. 

CBNTBI8  GHLOBUBA,  new  tptctot. 

Female. — ^Robust,  about  20  mm.  long,  anterior  wing  14.6;  head, 
thorax,  and  legs  black,  abdomen  clear  green,  the  hind  margins  of 
segments  concolorous;  first  two  segments  bluer,  approaching  steel- 
blue,  the  others  yellowish  green.  Head  with  black  hair,  grayish  be- 
tween antennae,  and  more  or  less  on  lower  part  of  cheeks ;  face  entirely 
black;  clypeus  prominent,  with  large  punctures;  labrum  large, 
strongly  punctured ;  mandibles  strongly  tridentate ;  the  teeth  largely 
fulvous;  antennae  entirely  dark,  long  for  a  female;  thorax  with  dark 
gray  hair,  paler  at  sides,  a  tuft  of  pale  ochreous  hair  behind  wings; 
scutellum  ordinary,  covered  with  hair;  tegulae  black;  wings  fuligi- 
nous; second  submarginal  cell  long,  not  much  deformed;  anterior 
and  middle  legs  with  black  hair;  hind  tibiae  and  tarsi  with  very 
large  clear  fulvous  scopa ;  middle  basitarsus  with  a  sharp  ferruginous 
bare  edge  in  front,  its  surface  transversely  corrugated;  anterior  basi- 
tarsus beneath  with  a  brush  of  six  long  stout  bristles,  curled  at  end ; 
anterior  tibiae  with  an  apical  patch  which  appears  pale  or  dark 
according  to  the  angle  of  vision ;  claws  of  anterior  and  middle  legs 
with  a  large  inner  tooth,  but  of  hind  legs  slender,  with  the  tooth 
extremely  minute;  abdomen  covered  with  long  fulvous  hair,  not 
banded,  no  black  hair  intermixed ;  apex  fringed  with  bright  copper- 
red  hair;  apical  plate  rather  broad. 

Piches  and  Perene  Valleys,  Peru,  2,000-8,000  feet  (Geographical 
Society  of  Lima). 

A  remarkable  species,  nearest  to  C.  f estiva  Smith  and  C.  semi- 
caeruUa  Smith,  but  known  by  the  long  hair  covering  the  abdomen, 


Digitized  by  VjOOQ IC 


wo.  2264.     BBB8  IN  THB  NATIONAL  MU81IUM.    8-4JOCKBRBLL.  189 

the  hind  margins  of  abdominal  s^ments  not  testaeeous,  and  the  daric 
wings. 

ryp«.— Cat  No.  21651,  U.S.N3L 

CBNTRIS  UNEOLATA  Lepdttfor. 

"On  Aster'';  Kio  Mato,  Caura  district,  Venezuela  (M.  A.  Car- 
riker).    The  hair  of  the  thorax  above  is  bright  fox  red. 


CENTRIS  PACHTSOMA,  Be 

Female. — ^Very  robust,  length,  23  mm.;  anterior  wing,  17.5;  hair 
of  thorax  above  dusky  fulvous,  paler  posteriorly;  tegument  of  thorax 
and  abdomen  (except  extreme  apex)  wholly  black.  Mandibles 
largely  yellow,  strongly  curved  apically;  labrum  pale  yellow,  with 
a  large  pale  brown  spot;  hair  of  labrum  light  golden,  a  long  tuft 
at  apex;  clypeus  with  lower  margin  broadly  rufous,  inferior  lateral 
areas  very  broadly  yellow,  the  yellow  interrupted  in  the  middle  line, 
disk  with  a  longitudinal  smooth  raised  yellow  band;  scape  with  a 
yellow  stripe;  anterior  and  middle  knees  with  yellow  spots;  tegulae 
ferruginous;  wings  dark  fuliginous;  scopa  of  hind  legs  entirely 
black;  hair  of  apical  part  of  abdomen  pale,  beginning  on  middle  of 
fourth  segment,  that  at  extreme  apex  red.  The  lateral  face-marks 
are  triangular  (very  broad  cuneiform). 

Palcazu,  Peru  (Rosenberg).  I  do  not  describe  this  in  greater  de- 
tail, since  it  agrees  in  all  respects  with  the  description  of  C.  lineolata 
Lei>eletier.  I  should  have  referred  it  to  lineolata  without  any  ques- 
tion, except  for  the  fact  that  according  to  Friese  the  female  of  that 
species  is  only  18-19  mm.  long,  and  the  additional  circumstance 
that  I  have  been  able  to  recognize  as  lineolata  a  different  insect  irom 
Venezuela,  the  type  locality  being  "  Cayenne." 

Type.— Chi.  No.  21652,  U.S.N.M. 

CENTRIS  FUSdVENTRIS  Mocmut*  tsiMt  CAUBENSIS,  b«w  TBrtetj. 

Male. — ^Length  about  22  nmi.  Clypeus  with  a  pair  of  large  quad- 
rate yellow  patches,  their  margins  suffused ;  lateral  face  marks  small 
and  obscure,  between  clypeus  and  eye;  hair  of  lower  part  of  cheeks 
rusty  black;  tegulae  black,  with  a  large  dull  reddish  spot;  second 
abdominal  segment  with  a  dark  red  suffusion  on  disk;  scopa  of  hind 
tibiae  and  tarsi,  and  hair  covering  hind  knees,  light  fulvous;  apical 
joints  of  tarsi  mainly  chestnut  red.   Scutellum  shining  and  bigibbous. 

Rio  Mato,  Caura  district,  Venezuela,  October,  1909  (M.  A.  Car- 
riker).  Superficially  this  looks  exactly  like  Epicharis  rustica 
(Olivier),  except  that  it  is  somewhat  more  robust. 

Type.—C^t.  No.  21653,  U.S.N.M. 

CENTBIS  FUSdVENTRIS,  TBitetr  MATOENSIS,  amr  TnteCr. 

Male. — ^Length  about  28  mm.,  like  variety  caurensis,  except  as  fol- 
lows: Face-markings  obsolete,  their  place  indicated  by  a  reddish  suf- 
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fusion;  soopa  on  hind  tarsi,  on  apical  part  of  tibiae,  and  hair  on 
hind  hiees,  dark  reddish  brown ;  hair  at  end  of  abdomen  chocolate 
color. 

Rio  Mato,  Caura  district,  Venezuela,  October,  1909  (M.  A.  Car- 
riker). 

Type.—CvA.  No.  21664,  U.S.N.M. 

CENTRIS  FUSCIVKNTKIS,  TuMy. 

Male. — ^Like  variety  matoensiSj  but  surface  of  upper  part  of  clypeus 
with  a  minute  tessellation  (smooth  in  matoensia) ;  fourth  abdominal 
segment  with  long  apprassed  pale  brownish  hairs,  appearing  whitish 
in  some  lights  (the  same  at  base  of  segment  laterally  in  matoensU). 

Rio  Mato,  Caura  district,  Venezuela,  October,  1909  (M.  A.  Car- 
riker) .   This  may  be  considered  a  subvariety  of  matoensia. 

CENTRIS  PKOXDfA  PrtoM. 

Escuintla,  Guatemala  (Stella  Deam);  Alhajuelo,  Panama 
(Busck). 

CENTBIS  CHILEN81B  Splnebu 

Maipu,  Chili  (F.  V.  Ibarro) ;  Chubut,  Patagonia. 

CENTBIS  NIGBRRIMA  Splaola. 

Maipu,  Chili  (F.  V.  Ibarro). 

CENTRIS  POBCILA  Lepdetler. 

Livingston,  Guatemala  (Barber  and  Schwarz) ;  Tamos,  Mexico 
(F.  C.  Bishopp). 

CENTRIS  TRICOLOR  PrtoM. 

Female. — ^Mendoza,  Argentina  (C.  S.  Reed).  The  specimen  be- 
longs to  a  form  which  has  been  given  a  distinctive  name  in  manu- 
script by  Friese,  but  it  appears  to  be  certainly  conspecific  with  tri- 
color. 

CENTRIS  VULPECULA  Bvmiclttor. 

Male. — ^Mendoza,  Argentina  (C.  S.  Reed.)  I  have  this  from  Villa 
Encamacion,  Paraguay,  sent  by  Schrottky  as  C.  lanipes  variety  tar- 
sata  (Smith).  This  agrees  with  Friese's  interpretation,  but  I  do  not 
think  it  is  the  true  taraata.  Whether  it  should  be  considered  a 
variety  of  C.  lanipea  I  do  not  know ;  it  is  certainly  closely  allied. 

CENTRIS  BREVICEPS  Fri«M. 

Rio  Mato,  Caura  district,  Venezuela,  October,  1909  (M.  A.  Car- 
riker).  I  should  consider  this  identical  with  C.  vittata  Lepeletier, 
did  not  that  author  positively  state  that  the  hind  tarsus  of  the  male 
has  an  ^^  appendage  "  on  the  inner  side.  Friese  indicates  that  hrevir 
cepa  is  probably  vittata^  but  prefers  the  name  brevicepa  on  account  of 
Lepeletier's  imperfect  and  faulty  description. 
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CENTRIS  MBRSILUUS.  mtr 

Female. — ^Length  about  14  mm.,  anterior  wing  11.  Similar  to  0. 
lanipes  (Fabridus),  but  larger;  pale  hair  of  head  and  thorax  white^ 
with  a  faint  creamy  tint  on  thorax  above;  eyes  light  reddish;  yellow 
clypeal  spots  elongated  and  oblique,  so  that  the  apical  black  area  is- 
broadly  triangular;  flagellum  only  obscurely  red  beneath;  wings 
dilute  fuliginous,  quite  dark;  legs  black;  hind  tibiae  short,  with 
very  long  ochreous  hair;  hind  basitarsi  with  very  long  hair,  which 
is  pure  black  on  inner  side,  and  on  outer  shades  into  reddish-brown ; 
fourth  abdominal  segment  thinly  covered  with  black  hair,  sides  of 
fifth  with  white.  Scape  very  short  and  stout,  entirely  black;  labrum 
pale  yellow,  without  spots,  finely  punctured,  apex  entire;  more  than 
basal  half  of  mandibles  yellow,  apical  part  with  a  ferruginous  band  j^ 
vertex  with  black  hair,  but  a  crescent  of  light  hair  behind  middle 
ocellus;  tegulae  fuscous;  middle  tarsi  with  red  hair,  but  a  long  whito 
fringe  behind ;  apical  plate  of  abdomen  narrow. 

Manaos,  Brazil  (Miss  H.  B.  Merrill).  Related  to  C.  lanipes  and 
C.  tarsata^  but  evidently  distinct. 

Type.—C2X.  No.  21655,  U.S.N.M. 

CENTRIS  PLUMIPE8  Smith. 

Near  Par&,  Brazil  (Miss  H.  B.  Merrill).  Bio  Mato,  Caura  dis- 
trict, Venezuela  (Carriker). 

CENTRIS  PERSONATA  Smith. 

Near  Pari,  Brazil  (Miss  H.  B.  Merrill) ;  "  on  Aster,"  Aroa,  Vene- 
zuela  (Carriker) ;  Trinidad  River,  Panama,  May  7, 1911  (A.  Busck). 

CENTRIS  RUEELLA  Smith. 

Female. — ^Rio  Mato,  Caura  district,  Venezuela,  October,  1909 
(M.  A.  Carriker). 

CENTRIS  LILACINA,  new  fp«clM. 

Few/jHe. — ^Robust,  length,  about  21  mm. ;  anterior  wing,  14.6  mm. ; 
black,  with  pale  yellow  face-markings,  the  abdomen  entirely  chest- 
nut red  with  a  strong  violet  or  lilac  tint;  mandibles  black,  with 
three  strong  teeth,  the  two  outer  yellowish;  labrum  pale  yellow,  with 
thin  red  hair;  clypeus  yellow,  with  a  very  large  club-shaped  mark, 
the  stem  of  which  reaches  the  lower  margin;  lateral  face-marks 
irregularly  cuneiform,  with  a  linear  process  above  along  orbit  to 
about  level  of  antennae;  scape  with  a  yellow  band  in  front;  flagellum 
entirely  dark;  hair  of  vertex  and  front  entirely  rusty  black,  of  cheeks 
(except  above)  creamy  white,  some  pale  hair  around  antennae;  thorax 
above  with  dense  short  dark  gray  hair,  but  on  lower  part  of  pleura 
cream-colored;    scutellum    strongly   bituberculate;    tegulae   black; 
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wings  dark  fuliginous,  shining  purple;  legs  dark,  the  femora  dark 
chestnut  red;  anterior  and  middle  legs  with  black  hair,  but  the  very 
large  scopa  of  hind  tibiae  and  tarsi  brilliant  orange  fulvous ;  abdomen 
very  minutely  punctured,  dullish,  the  first  segment  dorsally  polidied 
and  shining;  apical  plate  much  broader  at  end  than  in  C.  ruheUa. 

Palcazu,  Peru  (Rosenberg).  A  member  of  the  group  of  C.  per- 
sonata^  rubella,  etc.,  recognizable  by  the  face-markings,  lilacine  abdo- 
men, and  structure  of  scutellum. 

Type.—Csit  No.  21656,  U.S.N.M. 

CENTRIS  SCHWARZI,  new  ipcciet. 

Female. — ^Length,  about  17  mm. ;  robust,  agreeing  in  size  and  form 
and  most  details  of  color  with  G.  personata  Smith,  but  the  hair  of 
head  and  thorax  is  black,  except  on  cheeks,  where  it  shades  into 
grayish  chocolate,  and  on  metathorax  and  hind  part  of  scutellum, 
where  it  is  pale  ochreous,  abruptly  contrasting;  clypeus  with  only  a 
small  cuneiform  yellow  mark  on  upper  part;  lateral  face-marks 
thorn-shaped;  scape  with  a  small  yellow  mark;  wings  dark  fuligi- 
nous. Labrum  with  long  dark  chocolate  hairs;  anterior  and  middle 
knees  with  a  yellow  spot;  scopa  of  hind  legs  very  large,  pale  fulvo- 
ochraceous;  abdomen  moderately  shining,  apical  plate  much  broader 
at  end  than  in  C.  rubella. 

Cacao,  Alta  Vera  Paz,  Guatemala,  March  26,  1906  (Barber  and 
Schwarz). 

Type.— C^t  No.  21657,  U.S.N.M. 

CENTRIS  NIGROFA8CIATA  Frieie. 

Guayaquil,  Ecuador;  a  long  series. 

CENTRIS  CITROTAENIATA  Gribodo. 

Rio  Mato,  Caura  district,  Venezwria  (Carriker) ;  British  Guiana, 
AprU  24, 1901  (R.  J.  Crew). 

CENTRES  CAELEBS  Fri«M. 

Ibarra,  Ecuador  (Rosenberg) . 

CENTRIS  ATRA  Fri«M. 

Rio  Mato,  Caura  district,  Venezuela  (Carriker).  The  male  has 
the  wings  more  lilac,  the  female  more  green.  C.  xylocopoides  Fox  is 
a  synonym. 

BPICHARIS  AFFINIS,  Tmrictj  QUADRINOTATA   (MocMiy). 

Female.— loL  Lajita,  Rio  Mato,  Venezuela,  October,  1909  (Car- 
riker). Mocsary  described  this  as  a  species,  but  it  is  only  a  variety 
of  E.  aHvim  Smith. 
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BPICHABI8  SntlBIURINUS.  BV 

Male. — ^Length  21  mm.,  anterior  wing  17  mm. ;  the  abdomen  with- 
out spots  or  bands,  the  first  three  segments  bare,  the  others  with 
sparse  but  long  and  coarse  black  hairs;  ventrally  the  abdomen  has 
much  long  pale  hair.  Front  broad;  hair  of  head  black;  labrum 
large,  quadrate,  cream-color;  clypeus  entirely  black,  with  two  strong 
carinae  converging  above,  between  the  carinae  there  is  on  the  upper 
part  a  strong  median  groove,  on  each  side  of  which  are  strong 
punctures;  mandibles  black,  with  fulvous  apical  patch;  lateral  face 
marks  consisting  of  cream-colored  stripes  beginning  between  eye 
and  mandible  and  extending  along  clypeal  suture  to  about  middle 
of  side  of  clypeus;  scape  with  a  large  light  yellow  spot  in  front; 
flagellum  dark  brown  beneath;  front  with  a  strong  longitudinal 
keel;  thorax  covered  with  gray  hair,  mixed  with  black  anteriorly 
above;  wings  dark  fuliginous,  shining  purple;  legs  as  usual  in  the 
rustica  group;  hind  femora  tery  stout,  with  two  large  yellow  apical 
spots;  hind  tibiae  with  the  outer  surface  bright  orange-yeUow  (a 
finger-like  brown  mark  near  base) ;  hind  tarsi  peculiar,  the  basi- 
iarsus  on  outer  side  yellow,  with  an  immense  black-edged  spine  in 
front. 

Campinas,  Brazil,  February  26, 1901  (Hempel,  402).  This  agrees 
structurally  with  E.  schrottkyi^  except  as  to  tiie  clypeal  groove,  but 
the  thorax  has  gray  hair  as  in  £*.  dejeani. 

Type.— CtLt.  No.  21658,  U.S.N.M. 

BPICHARIS  ANGUSTIFHONS.  B«w  tpMlts. 

Male. — ^Length  about  19  mm.,  anterior  wing  15  mm.;  black,  the 
abdomen  without  pale  hair  or  marks  above;  labrum  and  cuneiform 
lateral  face-marks  between  eye  and  clypeus  light  yellow ;  mandibles 
black,  with  fulvous  apical  patch;  a  pair  of  small  oblique  (converg- 
ing) supracljrpeal  yellow  marks;  scape  with  rather  indistinct  yellow 
stripe;  hair  of  head  black,  of  thorax  grayish-black;  four  anterior 
legs  with  black  hair,  but  hind  tibiae  and  tarsi  with  large,  very  bright 
orange- fulvous  scopa.  Superficially  like  E.  schrottkyi  Friese  (from 
Maroni,  Guiana),  but  differing  as  follows:  front  much  narrower; 
ocelli  larger;  labrum  smaller,  with  a  more  copious  fringe  of  black 
hair;  clypeus  with  only  feeble  indistinct  punctures,  the  keels  only 
developed  at  upper  end,  a  delicate  median  groove  from  base  to 
apex;  mesothorax  with  distinct  though  scattered  punctures;  scutel- 
lum  dull,  with  a  shining  area  in  anterior  middle  and  posteriorly  in 
middle  with  a  deep  depression;  wings  shining  green  (purple  in 
schrottkyi) ;  apical  plate  of  abdomen  large  and  broad;  tegument  of 
legs  without  any  yellow ;  hind  basitarsi  with  a  relatively  small  obtuse 
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tooth  near  the  middle.    The  mouth-parts  are  less  elongated  than  in 
E.  semimurinus. 

Campinas,  Brazil,  February  8, 1901  (Hempel  427). 

Type.— Cat.  No.  21659,  U.S.N.M. 

BPICHARIS  MACULATA  SmMk. 

French  Guiana  (W.  Schaus) ;  Rio  Mato,  Caura  district,  Vene- 
zuela (Carriker). 

BPICHARIS  LATBBALI8  SmMk. 

Campinas,  Brazil  (Hempel).  The  yellow  marks  at  sides  of  face 
are  not  on  clypeus.  Hair  of  thorax  above  gray.  Male  with  short, 
thick  scape.  Female  with  bright  orange  spot  at  end  of  mandibles; 
the  spots  on  sides  of  face  may  be  almost  obsolete. 

XENOGLOSSA  DUGBSI,  ii«w 


Female. — ^Robust,  length  about  20  mm.,  anterior  wing  18.5  mm.; 
black,  the  clypeus  and  labrum  very  dark  reddish,  mandibles  with 
a  variable  orange  band  on  apical  part,  abdomen  beyond  middle  of 
second  segment  ferruginous;  eyes » dark  greenish,  diverging  below; 
ocelli  very  large;  mandibles  notched  at  apex;  scape  and  base  and 
apex  of  flagellum  reddened;  third  antennal  joint  about  as  long  as 
the  next  two  together;  hair  of  head  dark  chocolate;  hair  of  tlTorax 
black,  short,  and  dense;  tegulae  piceous;  wings  dark  fuliginous;  legs 
dark,  the  femora  chestnut  red;  hair  of  legs  mainly  black,  dense 
and  pale  gray  on  outer  apical  side  of  anterior  and  middle  tibiae, 
dark  red  on  inner  side  of  hind  tibiae  and  tarsi;  abdomen  beyond  sec- 
ond segment  densely  covered  with  feltlike  bright  fulvous  hair;  apical 
plate  broad,  finely  transversely  lineolate ;  under  side  of  abdomen  with 
dark  fuscous  hair. 

Guanajuato,  Mexico,  two  collected  by  Dr.  A.  Duges.  They  bear 
the  numbers  763  and  524.  Closely  related  to  X.  gabhi  (Cresson), 
from  Costa  Rica,  but  distinguished  by  the  very  dark  wings  and  dark 
basal  half  of  second  abdominal  segment.  X.  fuliginosa  Gribodo, 
from  Venezuela,  has  the  abdomen  colored  as  in  X.  dugesiy  but  the 
wings  are  quite  differently  colored.  The  legs  of  one  specimen  of 
X.  duffesi  carry  large  pollen  grains,  apparently  of  some  Cucurbi- 
taceous  plant. 

Type.— Cat  No.  21660,  U.S.N.M. 

GeniiB  MELIPONA  Illiger. 

The  specimens  are  workers,  unless  the  contrary  is  stated. 

la.  Abdomen  with  light  tegumentary  bands  or  markings  on  a 
black  or  dark  ground. 

2a.  Band  on  second  segment  thick,  broadly  interrupted;  that  on 
first  reduced  to  spots  or  obsolete. 
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8a,  Hair  of  thorax  fox  red. 

4a.  Hind  tibiae  with  a  large  yellow  spot  on  inner  side  near  end; 
apicolateral  margins  of  abdomen  with  black  hair. 

MBLIPONA  ORBIGNTI  Gn«rin. 

Villa  Kica,  Paraguay ;  determined  by  Friese  as  M.  quinquefasciata 
orhignyi,  but  here  regarded  as  a  distinct  species. 

46.  Hind  tibiae  without  such  a  spot;  face  dark;  clypeus  dull,  not 
polished ;  apicolateral  margins  of  abdomen  with  white  hair. 

MELIPONA  PHENAX,  new  ipMiet. 

Ecuador  (Baker  collection).  Labeled  M.  anthidioides^  but  not 
that  species.  True  anthidioides  is  larger  and  has  black  hair  on 
thorax. 

Type.— Cvit.  No.  21661,  U.S.N.M. 

4c.  Like  the  last  but  face  marks  light. 

MELIPONA  8CHAUSI,  new  ipmIm. 

Length  nearly  9  nmi. ;  black,  including  scutellum,  but  axillae  with 
conspicuous  small  yellow  spot;  face  broad;  clypeus  very  pale  dull 
yellow,  with  a  pair  of  very  broad  dark  brown  bars,  not  reaching 
upper  end;  pale  yellow  lateral  face-marks  filling  space  between 
clypeus  and  eye,  thence  rapidly  narrowing  to  a  point  on  orbital 
margin  a  short  distance  above  level  of  antennae,  more  or  less  notched 
opposite  antennal  sockets;  the  small  malar  space  with  a  minute 
yellow  spot;  labrum  reddish;  mandibles  reddish,  the  edge  not  den- 
ticulate; scape  black  with  a  red  spot  at  base;  flagellum  dark  above, 
ferruginous  beneath;  front  with  whitish  hair,  top  of  head  with 
hair  partly  black  and  partly  red;  mesothorax  shining;  thorax  with 
bright  fox-red  hair  above  and  at  sides;  tegulae  clear  ferruginous; 
wings  reddish  hyaline,  nervures  ferruginous;  legs  dark  reddish 
brown,  hind  tibiae  suffusedly  somewhat  paler  near  end;  hair  of 
legs  mainly  white,  red  on  inner  side  of  tarsi;  abdomen  black,  with 
five  chrome-yellow  bands,  that  on  first  segment  reduced  to  a  spot 
on  each  side,  the  interval  brown,  that  on  second  very  widely  inter- 
rupted, the  others  with  variable  brown  marks  on  the  yellow  sub- 
laterally;  venter  with  shining  white  hair. 

Cayenne  (French  Guiana),  from  collection  of  William  Schaus. 
Resembles  M.  marginata  Lepeletier  and  M,  favosa  Fabricius,  but 
known  by  the  interrupted  band  on  second  segment  and  other  char- 
acters. 

Type.— Cat.  No.  21662,  U.S.N.M. 

36.  Hair  of  thorax  black  or  almost,  not  red. 

5a.  Tegulae  piceous;  face  shining  black,  polished. 
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MEUPONA  ANTHIDIOIDBS  Ltpdttkr. 

Rio  Janeiro  and  Cayeiras,  Brazil.    I  have  a  Brazilian  specimen 
from  F.  Smith's  collection. 


MBUPONA  ANTHmiOIDBS  INTBGBIOR,  iir 

Band  on  second  abdominal  segment  with  hardly  more  than  its 
middle  fifth  missing;  that  on  third  to  fifth  very  narrowly  or  scarcely 
interrupted.    Length,  10  mm. 

Sapucay,  Paraguay,  "  10.5.  1902." 

Type.— Cat  No.  21663,  U.S.N.M. 

56.  Tegulae  rufotestaceous. 

Qa.  Abdominal  bands  white. 

MEUPONA  BABRI  PALLBSCENS  FrtoM.. 

Tarata,  Bolivia.    Labeled   by    Friese   M.   guinqwfasciatOj   var. 
pallescena. 
%h.  Abdominal  bands  yellow. 
la.  Larger,  anterior  wing  7.7  mm. ;  tarsi  red. 

MEUPONA  ANTHmiOIDES  Lep«l«tlOT. 

A  specimen  determined  as  such,  from  Bio  Janeiro;  perhaps  im- 
mature. 
76.  Tarsi  dark ;  the  last  joint  may  be  red. 

MEUPONA  BABBI  YmImL 

Tarata,  Bolivia.  Labeled  by  Friese  M.  guinquefasciata^  variety 
haeri  (marks  on  clypeus,  above  and  at  lower  comers,  small  and  suf- 
fused), and  M.  quadrifasdata^  variety  bicolor  Lepeletier  (marks  on 
clypeus,  including  pale  upper  margin,  distinct).  The  latter  is  not 
M.  bicolor  Lepeletier.  These  specimens  represent  a  single  species, 
which  is  distinctly  smaller  than  M.  anthidioideSj  and  has  very  dis- 
tinct light  marks  at  sides  of  first  abdominal  segment,  absent  in 
anthidioides. 

2b.  Band  on  second  abdominal  segment  narrowly  or  not  inter- 
rupted, or  very  slender. 

9a.  Ground  color  of  abdomen  clear  rufous,  except  at  base;  ab- 
dominal bands  yellow,  conspicuous.    Length  9  mm. 

MEUPONA  QUADBUTABCIATA  CAULUBA,  imw  MteptdM. 

Curityba,  Brazil.  Labeled  by  Friese  M.  quadrifasdatu^  variety 
bicolor  Lepeletier;  but  it  is  not  M.  bicolor  Lepeletier,  which  has  no 
marks  or  bands  on  abdomen. 

Type.—CfA.  No.  21664,  U.S.N.M. 

96.  Ground  color  of  abdomen  not  dear  rufous,  or  only  the  basal 
part  rufous. 

lOo.  Scutellum  with  black  or  partly  black  hair. 
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llo.  Abdominal  bands  broad,  yellow,  on  first  segment  reduced  to 
a  mark  on  each  side;  hair  of  scutellum  and  mesothorax  wholly  black. 

MBUPONA  QUADRIPASCIATA  Ltpdttkr. 

Curityba,  Brazil ;  determined  by  Friese. 

lib.  Abdominal  bands  extremely  broad,  yellow,  covering  all  but 
basal  third  or  less  of  segments;  first  segment  without  band  or  marks; 
front  densely  covered  with  white  hair,  contrasting  with  the  black 
of  top  of  head ;  clypeus  polished,  with  scattered  very  small  punctures ; 
hind  tibiae  broadly  yellow  apically,  the  basitarsus  also  largely  ocher 
yellow  on  outer  side. 

MBUPONA  MANDACAIA  Smtth. 

The  above  characters  are  recorded  from  a  specimen  from  F.  Smith's 
collection. 

11^.  Abdominal  bands  very  distinct,  and  moderately  broad,  but 
occupying  less  than  half  segments;  first  segment  with  a  well-devel- 
oped and  entire  band ;  hair  of  thorax  above  not  wholly  black. 

MBUPONA  mTBRMIXTA.  imw  spmIm. 

Length  about  10  mm.,  robust,  black,  with  five  entire  pale  yellow 
bands  on  abdomen,  the  first  segment  before  the  band  red,  the  others 
sometimes  dark  reddish;  clypeus  dull  ferruginous,  the  upper  and 
lateral  margins  suffusedly  blackish,  the  lower  margin  at  extreme 
sides  yellowish,  and  a  faint  suggestion  of  a  median  yellow  stripe; 
lateral  face  marks  with  the  lower  end  very  broad  and  reddish,  the 
upward  extension  a  narrow  whitish  stripe  along  orbits  to  near  middle 
of  front;  labrum  and  mandibles  ferruginous,  the  latter  not  denticu- 
late ;  malar  space  well  developed ;  sides  of  face  and  front  with  thin 
hoary  pubescence,  but  front  and  vertex  generally  with  black,  and 
occiput  with  pale  ochreous;  antennae,  including  scape,  ferruginous 
beneath;  mesothorax  black,  not  polished;  scutellum  shining  fusco- 
testaceous;  axillae  with  a  small  yellow  stripe;  hair  of  thorax  above 
brownish-black  mixed  with  ochreous,  whitish  anteriorly;  sides  of 
thorax  with  white  hair,  the  upper  part  with  a  large  suffused  fulvous 
patch;  tegulae  light  ferruginous;  wings  dusky;  legs  black  suffused 
with  reddish,  their  hair  partly  dark  and  partly  light,  the  fringe  of 
hind  tibiae  black;  apical  part  of  abdomen  with  long  black  hair; 
venter  with  shining  white  hair. 

British  Guiana,  May  27, 1901  (R.  J.  Crew).  Allied  to  M.  ebumea 
and  M.  quadrifasciata. 

Type.— Cat  No.  21665,  U.S.N.M. 

lid.  Abdominal  bands  narrow ;  margin  of  scutellum  fringed  more 
or  less  with  pale  hair. 
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12a.  Larger  than  12d^  axillae  black,  face  without  conspicuous  light 
marks;  hair  of  thorax  above  appearing  gray,  not  fulvous;  hair  of 
pleura  white,  with  a  pale  fulvous  patch. 

MEUPONA  FASCIATA  Latnllle. 

Para,  Brazil ;  determined  by  Friese. 

I2b.  MEUPONA  FASCIATA  PANAMICA,  new  mlwpMiM. 

Hair  of  thorax  above  fulvous,  mixed  with  fuscous  or  black,  ful- 
vous patch  on  pleura  bright;  scutellum  and  axillae  dull  testaceous 
or  wax  color;  a  faint  pale  line  down  middle  of  clypeus.  The  hair  on 
apical  part  of  abdomen  above  is  black,  not  fulvous  as  in  M.  ebumea. 
Length  9  mm. 

Porto  Bello,  Panama,  February  28,  1911  (A.  Busck),  =  type. 
Also  from  Cabima,  Panama,  May  17,  1911  (A.  Busck),  and  Alha- 
juelo,  Panama  (Busck). 

Type.— Cat.  No.  21666,  U.S.N.M. 

12(7.  MEUPONA  FASCIATA  COSTARICENSIS,  n«w  ralwpeciM. 

Like  M.  fasciata  panamica,  but  differing  thus:  Hair  of  head  and 
thorax  above  black,  with  some  admixture  of  gray;  upper  part  of 
pleura  with  fuscous  hair,  middle  with  fulvous,  lower  with  white; 
scutellum  darker.  The  fulvous  hair  on  pleura  may  be  wholly  lack- 
ing.   Length  9  mm. 

Pozo  Azul,  Costa  Eica,  Jime  15,  1902  (M.  A.  Carriker).  The 
abdomen  is  broader  than  in  M.  solani  Cockerell,  but  it  is  very  closely 
related.  The  flagellum  is  bright  ferruginous  beneath,  which  is  not 
true  of  solani.  The  hind  femora  are-  more  or  less  reddish,  but  not 
bright  ferruginous  with  a  black  stripe  beneath  as  in  solani.  M.  solani 
represents  the  end  of  a  series  of  forms  deviating  from  M.  fasciata. 

Type.— Cfxi.  No.  21667,  U.S.N.M. 

12^/.  Smaller  than  M,  fasciata;  axillae  pale;  face  with  conspicuous 
light  marks  (lateral  marks  and  stripe  on  clypeus) ;  ground  color  of 
abdomen  black  or  (immature?)  reddish. 

MELIPONA  MARGINATA  GHIUANII  Spinola. 

Para,  Brazil;  determined  by  Friese. 

12^.  MEUPONA  BfARGINATA  CARRIKBRI,  new  rabipMlM. 

The  narrow  abdominal  bands  entire.  Hind  margin  of  scutellum 
pale  yellow;  axillae  with  yellow  bands;  lateral  marks  of  face  linear, 
not  extending  much  below  level  of  top  of  clypeus,  the  latter  without 
a  stripe.    Mandibles  red,  simple ;  flagellum  red  at  tip.    Length  7  mm. 

Pozo  Azul,  Costa  Rica,  June  15,  1902  (M.  A.  Carriker).  The 
mesothorax  has  yellow  lateral  margins ;  in  variety  amazonica  Schulz 
it  is  entirely  black. 
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Type.— Cat.  No.  21668,  U.S.N.M. 
106.  Scutellum  with  reddish  or  pale  hair. 

13a.  Scutellum  black.  Large  species,  with  very  narrow  white  ab- 
dominal blinds,  entire  on  first  i^gment,  interrupted  on  2  to  4. 

MEUPONA  INTERRUPTA  LfttnlU*. 

Para,  Brazil,  and  Bolivia;  determined  by  Friese. 
136.  Scutellum  and  axillae  black;  abdominal  bands  broad  and 
bright  yellow. 

MBUPONA  ORBIGNTI  JENNING8I,  mw  rabtpMiM. 

Male. — ^Band  on  first  segment  widely  interrupted,  the  others  en- 
tire, that  on  second  notched  in  front;  bands  on  segments  2  to  4  with 
sublateral  curved  dark  lines;  no  lateral  face  marks,  but  upper  margin 
of  clypeus  clear  pale  yellow,  the  edge  of  the  dark  against  this  yellow 
bilobed;  lower  part  of  cheeks  with  shining  white  hairs.  Length 
8.5  mm. 

Las  Cascadas,  Canal  Zone,  Panama  (A.  H.  Jennings). 

Type.—Cvit.  No.  21G69,  U.S.N.M. 

lie.  Scutellum  at  least  partly  yellowish  or  reddish. 

14a.  Small  species,  about  7  mm.  long;  scutellum  and  axillae  yel- 
low; face  marks  very  conspicuous  (lateral  face  marks,  supraclypeal 
mark,  lower  corners  and  median  stripe  on  clypeus) ;  base  of  abdomen 
ferruginous. 

MELIPONA  MARGINATA  Lepdeti«r. 

Sao  Paulo,  Brazil,  determined  by  Friese. 

146.  Larger. 

15a.  Rather  small,  with  broad  abdominal  bands,  that  on  first  seg- 
ment interrupted;  scutellum  and  axillae  black,  with  fulvous  or  ochre- 
ous  hair. 

MELIPONA  SCHAUSI  CONVOLVULI,  imw  ■ntepecicik 

Like  M.  schausij  with  the  same  face-marks,  etc.,  but  abdominal 
bands  considerably  broader,  and  that  on  second  segment  not  inter- 
rupted ;  no  light  spots  on  axillse.    Length,  8  mm. 

"On  convolvulus,"  C.  Bolivar,  Venezuela  (M.  A.  Carriker).  Re- 
lated to  M.  favosa  Fabricius,  but  scutellum  different.  Also  ap- 
parently related  to  M.  mutata  Lepeletier. 

Type.—C2ii.  No.  21670,  U.S.N.M. 

156.  Pleura  with  a  distinct  patch  of  golden-fulvous  hair;  no  lat- 
eral face-marks;  first  abdominal  segment  largely  or  almost  wholly 
very  pale  yellowish;  abdominal  segments  3  to  5  heavily  fringed  with 
ochraceous  hair;  hair  on  inner  side  of  hind  basitarsi  shining  copper- 
red. 

MEUPONA  EBURNEA  FricM. 

Tarata,  Bolivia,  and  Peru;  determined  by  Friese.  Rio  Charape, 
Peru  (C.  H,  T.  Townsend) ;  determined  by  Crawford.  Piches  and 
Perene  Valleys,  2,000-3,000  feet.    Peru  (Soc.  Geogr.  de  Lima). 
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16o.  Pleura  with  large  patch  of  rufo-fulvous  hair;  apical  dorsal 
segments  of  abdomen  with  sparse  black  hair. 

MEUPONA  BONTFENSIS,  ii«w  bpmIm. 

Like  M.  fulvipea^  but  a  little  larger  and  more  robust,  with  rufo- 
fulvous  hair  on  pleura;  scape  without  a  yellow  stripe;  front  with 
fulvous  hair;  hairs  fringing  hind  tibiae  black;  abdominal  bands 
cieam  color,  on  segments  2  to  4  more  or  less  narrowed  sublaterally ; 
no  fringes  of  white  hair  on  last  few  abdominal  segments;  legs  black. 
Length  10  mm.  Bonito,  Prov.  Pernambuco,  Brazil,  Jan.,  1888.  Re- 
lated to  M.  faaciata. 

Type.— C^t.  No.  21671,  U.S.N.M. 

15{2.  Similar  to  the  last  but  narrower,  with  narrower  bands  on  ab- 
domen; upper  part  of  front  with  black  hair. 


MEUPONA  FASCIATA  BARTICENSIS.  new 

Close  to  M.  solanij  but  differing  thus :  Scutellum  paler  and  shorter, 
less  produced  apically;  first  abdominal  segment  pale  fulvous,  suf- 
fused with  brown  above;  black  hair  on  apical  part  of  abdomen  not 
so  thick;  a  median  pale  line  on  clypeus  and  (obscurely)  along  orbits; 
hair  of  pleura  bright  ruf of ulvous,  .without  a  fuscous  spot  Length, 
9  mm. 

Bartica,  British  Guiana,  May  17,  1901,  also  May  20  (R.  J.  Crew). 
There  is  some  resemblance  to  AT.  scuteUaris. 

Type.— Csit.  No.  21672,  U.S.N.M. 

15^.  Pleura  without  a  patch  of  golden-fulvous  hair;  anterior  cor- 
ners  of  thorax  with  a  patch  of  fulvous  hair. 

16a.  Lateral  face  marks  linear,  cream  color;  abdominal  bands 
entire,  broad,  and  bright  yellow. 

MELIPONA  SANTmLARH  Lepelctier. 

Parana,  Brazil,  and  Jundiahy,  Brazil;  determined  by  Friese. 
Asimcion,  Paraguay;  determined  by  Schrottky.  Schrottky's  inter- 
pretation of  M.  quinquefaaciata  Lepelctier,  also  from  Asuncion,  is  at 
least  very  closely  allied;  it  is  the  species  described  by  Strand  as  M. 
paraguayaccL.  Possibly  all  the  Asuncion  specimens  should  be  united 
under  the  latter  name. 

166.  Lateral  face  marks  narrow,  yellow ;  abdominal  bands  narrow. 

MEUPONA  FULVIPE8  Gairln.  Tarittj  a. 

Quiriqua,  Guatemala  (W.  P.  Cockerell) ;  Cacao,  Trece  Aguas, 
Guatemala,  May,  1907  (G.  P.  GoU).  This  form  has  darker  legs  than 
typical  fulvipesy  but  it  is  not  sharply  differentiated. 

Also  from  Prinzapolca  River,  E.  coast  of  Nicaragua. 

16c.  Lateral  face  marks  broad  below. 
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MEUPONA  FULVIPBS  Gv^rln. 

Puntarenas,  Costa  Eica  (F.  Ejiab) ;  S.  Diego,  Cuba  (Palmer  and 
Eiley ) ;  Guantanamo,  Cuba ;  Kingston,  Jamaica ;  Rio  Jacinto,  D.  F., 
Mexico  (Julio  Riquelme).  A  poor  specimen  from  F.  Smith's  collec- 
tion is  labelled  M.  fulva  Lepeletier,  but  it  is  not  that  speciesi;  accord- 
ing to  Ducke  M.  fidva  is  the  same  as  rufiventris.  Other  specimens  of 
M.  ftdvipeSj  marked  (one  with  a  query)  M.  fasciculata  Smith,  are 
from  Belize,  Hcmduras,  and  Izamal,  Yucatan  (Townsend).  True 
faaciculata^  according  to  Gribodo,  is  a  variety  of  M.  interrupta. 

16c2.  Male  like  M.  ftdvipeSj  but  clypeus  pale  yellow  with  two  broad 
dark  bars  (in  male  of  fvlvipes  from  Gualan,  Guatemala,  it  is  black 
with  the  lower  comers  pale  yellow). 

MELIPONA  UGATA  Smj, 

San  Bafael,  Mexico,  middle  of  July  (C.  H.  T.  Townsend). 

lb.  Abdomen  without  pale  bands,  or  at  most  apical  margins  of 
segments  slightly  discolored,  or  {M.  interrupta  ohlitescena)  there  are 
fragments  of  bands.  {M,  rufiventris  has  extremely  slender  pale 
bands.) 

17a.  Abdomen  clear  or  rather  dusky  fulvous  or  ferruginous. 

18a.  Hair  of  mesothorax  mainly  or  wholly  black  or  dark  fuscous. 

MEUPONA  SEHINIGRA  FrieM. 

Para,  Brazil,  and  Obidos,  Amazons;  determined  by  Friese.  Pleura 
with  a  patch  of  fulvous  hair ;  abdomen  shining,  polished. 

MEUPONA  ABUNENSIS  Cock«rdl. 

Bio  Madeira,  Abuna,  Brazil.  Allied  to  the  last,  but  the  scutellum 
is  entirely  black. 

MEUPONA  FASCIATA  MBLANOPLEUSA,  imw  nImpmIm   (Twrtotj?). 

Like  M.  fasciata  costaricensis^  with  the  same  dark  hair  on  pleura 
(which  separates  it  at  once  from  the  other  forms  falling  in  this  sec- 
tion of  the  table),  but  abdomen  ferruginous,  the  pale  bands  very 
obscure,  the  third  and  fourth  segments  with  fine  appressed  golden 
hairs.  The  face  is  practically  immaculate.  The  hair  of  head  and 
thorax  above  is  mostly  black.   Length  about  10  mm. 

Pozo  Azul,  Costa  Rica,  June  15,  1902  (M.  A.  Carriker).  I  had 
marked  this  as  quite  distinct  from  M.  fasciata^  though  allied;  but 
there  are  so  many  intermediate  forms  that  it  seems  best  to  treat  it  as 
a  variety.  It  is  possibly  no  more  than  a  dimorphic  variation  of 
coataricensiB. 

Type.— Ceit  No.  21678,  U.S.N.M. 

MEUPONA  FASCIATA  TRINITATISt  new  rabtpMlM. 

Like  the  last  variety,  but  differing  thus:  Hair  of  pleura  entirely 
pale,  with  a  fulvous  patch ;  narrow  line  on  clypeus  and  lateral  face 
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marks  (ending  above  about  middle  of  front)  cream  color;  hair  of 
head  and  thorax  above  fulvous  mixed  with  black,  the  general  effect 
reddish;  scutellum  honey  color  and  axillae  whitish;  first  abdominal 
segment  dorsally  cream  color;  third  and  fourth  segments  without 
appressed  golden  hair.    Length  10  mm. 

Port  of  Spain,  Trinidad,  "  11.6^  (Aug.  Busck). 

Type.— Cat  No.  21674,  U.S.N.M. 

18&.  Hair  of  mesothorax  pale. 

19a.  Legs  clear  red,  or  red  marked  with  black. 

20a.  Larger  and  more  robust;  hair  fringing  hind  tibiae  red. 

MEUPONA  PSEUDOCBNTRIS  CodwrdL 

Described  from  Manaos,  Brazil.  One  collected  by  Miss  H.  B. 
Merrill  in  the  same  locality  only  differs  by  lacking  the  bicoloration 
of  the  hind  tibiae,  which  are  wholly  fulvous.  It  may  stand  as 
variety  a.  M.  pseudocentris  is  probably  not  separable  from  M. 
rufiventris  Lepeletier,  as  understood  by  Friese  (from  Sao  Paulo, 
Brazil) ;  but  I  here  accept  F.  Smith's  interpretation  of  rufiventm^ 
as  shown  by  a  specimen  from  his  collection.  This  appears  to  agree 
with  Lepeletier's  account,  though  the  matter  can  not  be  definitely 
settled  without  examining  Lepeletier's  type.  Smith,  himself,  in  de- 
scribing M,  mondury  Smith  (which  Marianno  says  is  a  synonym  of 
rufiventris)^  remarks  that  rufiventris  differs  by  having  the  inner 
orbits  of  eyes  pale  and  the  scutellum  black.  The  specimen  from  his 
collection  has  the  orbits  as  stated,  but  the  scutellum  is  dull  testaceous. 
It  is  also  testaceous  in  M.  pseudocentris. 

20b.  Smaller  and  narrower;  abdomen  with  linear  pale  bands. 

MEUPONA  FLAVOUNEATA  PrieM— RUFIVENTBIS  Lep«Utter  (P.  Smith  coUMtkm). 

Para  and  Maranhao,  Brazil ;  determined  by  Friese  as  flavolineata; 
near  Para  (Miss  H.  B.  Merrill) ;  Palcazu,  Peru  (from  Bosenberg). 
The  specimen  from  F.  Smith's  collection  has  the  middle  and  hind 
basitarsi,  middle  tibiae  at  apex,  and  more  than  apical  half  of  hind 
tibiae,  black.  This  variation,  as  in  the  M.  pseudocentris  series,  ap- 
pears not  to  be  specific ;  one  of  the  Miss  Merrill  specimens  shows  the 
same  leg-pattern,  and  is  also  peculiar  for  the  distinctly  narrower 
face. 

As  the  identification  of  M.  rufiventris  is  more  or  less  imcertain,  it 
may  be  best  for  the  present  to  discard  the  name,  and  use  fi<ivolineata 
for  the  present  insect. 

19&.  Legs  black  or  dark;  pleura  with  a  fulvous  patch. 

BfEUPONA  PSEUDOCENTRIS  BIEBRILLAE.  ii«w  TArietj. 

Like  M.  pseudocentris^  but  legs  very  dark  reddish;  hind  tibiae  not 
at  all  bicolored,  the  hairs  fringing  them  black;  scape  much  darker, 
though  variable.    Length  10  mm. 
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Manaos,  Brazil,  four  collected  by  Miss  H.  B.  Merrill.    The  abdo- 
men is  considerably  broader  than  in  M.  mimetica. 
Type.— Cat.  No.  21675,  U.S.N.M. 

MELIPONA  MIMETICA  CedrareU. 

Guayaquil,  Ecuador  (Brues).  When  publishing  this  species  I 
suggested  that  Friese  might  have  mixed  it  with  his  M.  fuscipes^ 
which  he  said  was  very  rarely  fulvous-haired.  This  surmise  proves 
correct,  as  a  specimen  of  M.  mimetica  from  Guayaquil  (Buchwald) 
is  labeled  M.  fuscipes  by  Friese.  True  ficscipes^  with  ashy-fuliginous 
hair,  and  conspicuous  black  hair  on  abdominal  segments  3  to  6,  is 
certainly  distinct. 

MEUPONA  FUSCIPES  FricM. 

Cacao,  Trece  Aguas,  Alta  Vera  Paz,  Guatemala,  May,  1907  (G.  P. 
Goll). 

17&.  Abdomen  black  or  dark. 

22a.  Hair  of  thorax  above  mainly  or  wholly  fulvous. 

23a.  Abdomen  with  much  fulvous  hair;  hair  of  scutellum  bright 
fox-red. 

MELIPONA  NIGRA  Lepeletter. 

Sao  Paulo  and  Jundiahy,  Brazil;  determined  by  Friese.     The 
specimens  from  the  two  localities  are  not  quite  alike. 
236.  Abdomen  comparatively  little  hairy. 
24a.  Larger,  mainland  forms. 

MELIPONA  SCUTELLARIS  Latreille. 

Pari,  Brazil:  determined  by  Friese.  This  has  the  legs  dark,  but 
one  form  near  Para  (Miss  H.  B.  Merrill)  has  red  femora. 

MELIPONA  SCUTELLARIS  ILLOTA,  new  ralMpeciet. 

Thorax  above  with  much  black  or  dark  fuscous  hair  mixed  with 
the  fulvous;  legs  chestnut  red,  hind  basitarsus  and  apical  half  of 
tibia  black;  clypeus  red  suffused  with  blackish,  and  with  a  faint 
median  pale  line.    Length,  10  mm. 

Palcazu,  Peru;  from  Rosenberg. 

Type.— C^t  No.  21676,  U.S.N.M. 

24&.  Smaller;  mainland  species  with  yellow  scutellum  and  axillae. 

BIELIPONA  CONCINNULA,  new  ipedet. 

Length,  about  9  mm.;  black,  with  the  hind  legs,  all  the  femora, 
and  small  joints  of  tarsi  ferruginous;  scutellum  and  axillae  light 
yellow  (not  testaceous) ;  mandibles  light  reddish,  the  blackened 
apical  margin  simple;  a  large  bright  ferruginous  patch  at  lower 
end  of  cheeks  beneath;  clypeus  dull,  minutely  roughened,  with  a 
broad  median  cream-colored  stripe  (not  reaching  upper  end)  and  a 
spot  at  each  extreme  sidja;  a  narrow  cream-colored  band  along  inner 
orbits ;  scape  with  base  and  a  line  beneath  to  apex  bright  ferruginous ; 
flagellum  dull  reddish  beneath,  broadly  red  at  apex ;  front  with  pale 
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ochreous  hair,  top  of  head  with  ferruginous;  mesothorax  shining, 
the  punctures  very  minute;  hair  of  thorax  bright  fox-red,  on  ventral 
surface  white;  tegulae  ferruginous;  wings  dusky;  legs  with  pale 
hair,  fringe  on  hind  margin  of  hind  tibiae  black;  abdomen  short  and 
broad,  black,  with  dull  surface,  hind  margins  of  second  and  following 
segments  broadly  dark  obscure  reddish;  the  very  inconspicuous  hair 
of  upper  side  of  abdomen  is  black,  with  some  pale;  the  venter  has 
white  hair.  Labrum  whitish,  not  bicolored.  Margins  of  mesothorax 
partly  pale. 

Rio  Mato,  Caura  district,  Venezuela,  October,  1909  (M.  A.  Car- 
riker).  The  scutellum  is  shorter,  less  produced  apically,  than  in 
M.  seuteUaris. 

Type.— Cfit  No.  21677,  U.S.N.M. 

24a.  Small  species  of  the  Lesser  Antilles. 

MEUPONA  VARIBGATIPBS  Gribo4o. 

Montserrat  (C.  V.  Riley) ;  also  four  from  Dominica. 

BfELIPONA  VABIEGATIPES  LAUTIPES,  ii«w  rmri%tj. 

Legs  ferruginous,  without  the  characteristic  ^^  variegatipes  "  mark- 
ings.  Length,  7  mm. 

Montserrat,  March  8, 1894  (C.  V.  Riley).  A  variation  similar  to 
those  recorded  above  in  M.  pseudocentria  and  M.  fiavoUneata.  It  is 
doubtless  recessive  to  the  typical  form,  with  which  it  occurs  in 
small  numbers. 

Type.— Cat  No.  21678,  U.S.N.M. 

22&.  Mesothorax  with  mainly  black  hair,  scutellum  with  red; 
lateral  face-marks  conspicuous. 

MEUPONA  VULPINA,  new  bpmIm. 

Length,  about  10  mm. ;  broad  and  robust,  black,  including  the  legs, 
except  that  the  femora  have  a  suffused  red  band  above;  scutellum 
dull  testaceous;  mandibles  ferruginous,  the  dusky  margin  simple; 
cheeks  wholly  black;  labrum  pallid;  clypeus  entirely  dull,  its  lower 
margin  cream-color  except  a  small  interval  on  each  side  of  middle; 
vertical  stripe  on  clypeus  narrow  and  obscure,  not  extending  very 
much  above  middle;  lateral  face-marks  broadened  below,  conspicu- 
ous ;  scape  long,  black,  T^ith  the  extreme  base  red ;  flagellum  dull  red 
beneath,  brighter  apically;  lower  part  of  cheeks  with  glistening 
white  hair,  but  upper  part,  with  front  and  top  of  head,  with  the  hair 
nearly  all  black;  mesothorax  with  black  hair,  copiously  intermixed 
with  pale  ochreous  anteriorly;  scutellum  and  upper  part  of  pleura 
^ith  very  bright  fox-red  hair;  under  side  of  thorax  with  white  hair; 
julae  red ;  wings  dusky  reddish ;  legs  with  pale  and  black  hair,  that 
inging  hind  tibiae  black;  abdomen  short  and  broad,  black,  with 
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short  stiff  black  hair,  hind  margins  of  second  and  following  segments 
with  thin  inconspicuous  fringes  of  pale  hair;  middle  of  venter  with 
shining  silvery- white  hair. 

Rio  de  Janeiro,  Brazil,  July,  1916  (P.  G.  Russell). 

Type.— Cat  No.  21679,  U.S.N.M. 

22c.  Hair  of  thorax  above  white,  with  a  bright  fulvous  patch  at 
each  anterior  comer  of  mesothoraz,  but  none  on  pleura.  Fragments 
of  abdominal  bands  present    Hair  fringing  hind  tibiae  white. 

MEUPONA  INTBRRUPTA  OBUTBSCENS,  ii«w  nitepccies. 

Surinam;  from  Mr.  Sladen,  who  determined  it  asiriu^a^aLepeletier, 
which  is  an  entirely  different  species,  with  red  hair  on  thorax.  This 
is  a  race  of  mterrupta^  with  large  pale  supraclypeal  mark,  but  clypeal 
stripe  reduced  to  a  triangle  on  lower  margin;  pale  band  on  first 
abdominal  segment  broken  into  fragments  and  those  on  the  other 
segments  reduced  to  lateral  marks. 

Type. — ^In  the  author's  collection. 

9Sd.  Hair  of  thorax  above  wholly  or  mainly  black. 

25a.  Small,  anterior  wing  about  5.8  mm.  long;  face-marks  ivory 
color,  clear-cut,  and  distinct. 

MEUPONA  MARGINATA  ATRATULA  FriMt. 

Jundiahy  and  Blumenau,  Brazil;  determined  by  Friese. 

25&.  Larger. 

26a.  Basin  of  first  abdominal  segment  and  hind  margins  of  s^- 
ments  whitish  or  reddish;  abdomen  smooth,  polished,  and  shining; 
very  little  hair  on  disk. 

MEUPONA  FUSCATA  Lepdatier. 

Para,  Brazil;  determined  by  Friese.  Mapiri,  Bolivia;  received 
from  Schrottky. 

26i.  Abdomen  not  thus  marked. 

27a.  Large  and  robust,  abdomen  about  6  nmi.  wide;  face  shining 
black. 

MEUPONA  FLAVIPBNNIS  Smith  (TITANIA  Gribodo). 

Guayaquil,  Ecuador,  and  Mapiri,  Bolivia;  determined  by  Friese. 
Also  from  Costa  Bica ;  Pozo  Azul  (Carriker)  and  Juan  Vinas  (Wil- 
liam Schaus). 

•27&.  Much  smaller;  clypeus  dull;  abdomen  wholly  without  pale 
hair  bands. 

MEUPONA  PERUVIANA  FriMt. 

Huancabamba,  Peru,  8,000  m.;  determined  by  Friese. 

27<?.  Besembling  M.  fuscata  and  M.  peruviana^  but  very  distinct 
Abdomen  with  distinct  pale  hair  bands.  Pleura  with  a  fulvous 
patch,  varjdng  to  fuscous. 
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MELIPONA  FASCIATA  INDEaSA.  ii«w 

Like  M.  fasciata  costaricends^  but  abdomen  wholly  without  tegu- 
mentary  bands.  Very  close  to  M.  solani  Cockerell,  but  differing  by 
the  dark  reddish  to  black  hind  femora,  and  flagellum  ferruginoua 
beneath.  It  is,  however,  as  near  to  solani  as  to  costaricensisj  being 
intermediate  between  the  two,  and  strongly  suggesting  the  reference 
of  solani  to  fasciata  as  another  race.    Length,  10  mm. 

Lagunita  de  Aroa,  Venuezela,  2,000  feet  (M.  A.  Carriker). 

Type.— Cfit.  No.  21680,  U.S.N.M. 

ANTHOPHORA  ZONATA  (Uhiumiib). 

Female. — Brisbane,  Queensland,  February  10,  1907. 

ANTHOPHORA  AERUGINOSA  Smith. 

Male. — ^Duaringa,  Dawson  district,  Queensland;  from  W.  F.  IL 
Rosenberg. 

ANTHOPHORA  SCTMNA  Gribodo. 

Male. — Waroona,  Western  Australia,  February  15,  1909  (G.  F^ 
Berthoud).  This  species  was  described  from  a  female,  but  the  male 
before  me  appears  to  belong  to  it.  The  clypeus,  broad  supraclypeal 
mark,  lateral  face  marks  filling  space  between  clypeus  and  eyes, 
labrum,  base  of  mandibles,  and  scape  in  front  are  all  bright  chrome 
yellow.    The  flagellum  is  black,  with  an  imperfect  red  stripe  beneath. 

ANTHOPHORA  PULCHERRniA  Bingham. 

Female. — Pognor  La,  Rupshu,  Ladak,  16,000  feet  altitude,  July  22 
and  23,  1897  (W.  L.  Abbott).  Bingham's  description  is  rather  in- 
adequate, as  he  does  not  distinctly  indicate  the  black  hair  on  head 
(except  clypeal  region  and  middle  of  vertex)  and  pleura.  I  have 
the  species  from  Khamba  Jong,  Sikkim  (15),  16,000  feet  altitude, 
July  (British  Tibet  Expedition). 

TETRALONIA  FLORAUA  Smitli. 

Soochow,  China,  5  males  (N.  Gist  Gee,  127).  A  little  smaller  than 
T.  nipponensis  (P^rez),  but  very  closely  allied.  The  third  antennal 
joint  is  much  shorter  than  in  T.  chinensis. 

PROSOPIS  FTAMUCA  CockerdL 

Fem^e. — Brisbane,  Queensland,  December  23,  1904. 

PROSOPIS  (NESOPROSOPIS)  PUBESCENS  (Perkins). 

Fem/ile. — Hilo,  Hawaii,  July  (H.  W.  Henshaw).  Agrees  with  one 
from  Perkins.  There  is  also  one  from  Olaa,  Hawaii,  July  18  (W.  H. 
Ashmead). 
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AUGOCHLORA  FLAMMBA  Smith. 

FtfTnoZe.— Tacubaya,  Mexico  (O.  W.  Barrett) ;  Motzorongo,  Vera 
Cruz,  Mexico,  January  (H.  Osbom).  Compared  with  one  from  F. 
Smith's  collection. 

AUGOCHLORA  VESTA  TERPSICHORE  (HolmWrc). 

Female. — Zaruma,  Ecuador,  January  30,  1916  (F.  W.  Rohwer). 

MEGALOPTA  IDAUA  Smith. 

Cayenne  (French  Guiana),  both  sexes  collected  by  Wm.  Schaus. 

BfEGALOPTA  FORNIX  YadimL 

Female. — Chauchamayo,  Peru ;  from  W.  F.  H.  Rosenberg.  I  sup- 
pose this  large  form  is  Vachal's  fornix^  as  it  agrees  in  nearly  all  re- 
spects; the  lateral  ocelli  are,  however,  distant  from  the  occipital  bor- 
der much  less  than  twice  the  diameter  of  an  ocellus. 

MEGALOPTA  FORNIX  PANAMENSIS,  ii«w  nOMpcdM. 

Female. — Similar  to  the  Peruvian  insect  just  recorded,  but  smaller, 
13-14  mm.  long,  anterior  wing  10.5  to  12  mm. ;  lateral  ocelli  distant 
from  occipital  border  much  less  than  twice  diameter  of  an  ocellus; 
protuberance  on  labrum  thick,  not  like  a  horseshoe.  These  charac- 
ters would  appear  to  refer  the  insect  to  the  Brazilian  M.  sodaUs 
Vachal,  but  the  third  antennal  joint  is  conspicuously  longer  than  the 
fourth,  as  in  fornix. 

Male. — ^What  I  suppose  to  be  the  male  of  this  subspecies  has  the 
abdominal  structure  and  general  appearance  of  M.  idalia,  but  the  face 
below  the  antennae  is  testaceous  delicately  suffused  with  green  (not 
bicolored),  the  flagellum  is  wholly  ferruginous  (not  darkened  api- 
cally),  and  the  area  of  meta thorax,  though  shining  and  polished  in 
middle,  is  quite  large. 

Femxile  (type). — ^Trinidad  Rio,  Panama,  March  23, 1912  (Busck) ; 
also  Boquete,  Chiriqui,  Panama ;  male,  Paraiso,  Canal  Zone,  Panama, 
January  28,  1911  (Busck).  If  the  insect  from  Peru  cited  above  is 
separable  from  M.  fornix^  the  species  will  stand  as  M.  panamsnsia^ 
with  the  Panama  form  as  typical. 

Type.—Cvit.  No.  21681,  U.S.N.M. 

MEGALOPTA  TABASCANA.  mw  ipeciM. 

M(de. — ^Length  a  little  over  12  mm.,  anterior  wing  10 ;  general  form 
and  appearance  as  in  the  M.  idalia  group,  but  first  two  abdominal 
segments  dull  rufo-testaceous,  with  the  hind  margins  broadly  black- 
ened: remaining  segments  dark,  with  strong  yellowish-green  tints, 
the  third  obscurely  reddish  basally;  third  ventral  segment  with  a 
deep  median  sulcus  reaching  to  the  base,  as  in  the  Peruvian  M. 
aethautis  Vachal.    Head  and  thorax  yellowish  green;  labrum  and 
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lower  margin  of  clypeus  broadly  whitish ;  mandibles  whitish  basally , 
ferruginous  apically;  flagellum  long,  crenulated,  dusky  above,  be- 
coming black  on  apical  part;  lateral  ocelli  about  as  distant  from 
occipital  margin  as  the  diameter  of  one;  thorax  dorsally  with  faint 
coppery  tints;  postscutellum  much  shorter  than  scutellum,  with  thin 
hair  not  hiding  the  surface;  area  of  metathorax  rather  large,  angular 
posteriorly,  finely  striate  all  over;  prothorax  testaceous;  wings  yel- 
lowish hyaline;  first  recurrent  nervure  meeting  second  transverse 
cubital ;  legs  testaceous. 

Frontera,  Tabasco,  Mexico.  Allied  to  M.  aegis  Vachal  and  M. 
<iethautis  Vachal,  but  distinct  from  both  by  the  combination  of  tho- 
racic and  abdominal  characters. 

Type.— Cat.  No.  21682,  U.S.N.M. 

NOMIA,  subgenus  NOMIAPIS,  new  subgenus. 

This  is  proposed  for  the  subgenus  described  by  me*  as  typical 
Nomia;  type  N.  diversipes  Latreille.  Meade- Waldo  has  shown  that 
the  Asiatic  N.  curvipes  is  the  true  type  of  Nomia. 

MBGACHILB  ATRATA  SaUth. 

Female. — Fergusson  Island,  British  New  Guinea.  This  is  the  form 
with  dark  fuliginous  wings;  it  agrees  with  one  from  Amboina,  from 
F.  Smith's  collection.  The  form  with  translucent  orange-tinted 
wings,  broadly  pale  fuscous  on  outer  margin,  which  I  have  from 
Sumatra  (from  F.  Smith's  collection),  is  to  be  called  M.  atrata^ 
variety  fvJmpenms  {M.  fulvipennia  Smith). 

MEGACHH^  DISJUNCTIFORMIS  CodMrdL 

Female. — ^Tai-peh,  Formosa,  June  15, 1896. 

MEGACmLB  MTSTACBA  (Fsbridna). 

Fem/de. — Brisbane,  Queensland,  November  28, 1904. 

MEGACmLB  RUFIPB8  (Fabridna). 

Femjoie. — ^Axim,  Gold  Coast,  Africa ;  from  C.  R.  Mengel. 

COEUOXTS  SAUTERI  (CodMnU). 

Ftfmofo.— Tai-peh,  Formosa,  July  31,  1896.  Described  as  a  sub- 
species of  C.  afro. 

COLLBTBS  BICOLOR  Smith. 

Female. — ^Bahia  Blanca.    Argentina  (L.  Bruner,  6). 

AGAPOSTEMON  FESTTVUS  CreMon. 

Male. — San  Francisco  Mountains,  Santo  Domingo,  West  Indies, 
September,  1905  (A.  Busck).  The  hind  femora  have  a  small  tooth 
beneath.    According  to  Baker,  this  is  the  male  of  A.  poeyi  Lucas. 

i  Proc.  IT.  8.  N«t.  Mui.,  toI.  38,  p.  280. 
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AGAPOSTEMON  RADIATUS  PORTORICBNSIS.  ne^  rabspeciei. 

Male. — ^Length  about  9  mm.  Abdomen  a  little  more  distinctly 
metallic,  but  base  of  first  segment  ferruginous  instead  of  green  and 
the  yellow  band  interrupted  by  ferruginous;  underside  of  abdomen 
yellowish-red,  without  distinct  markings;  middle  and  hind  tibiae 
suffusedly  ferruginous  on  outer  side ;  dark  parts  of  first  and  second 
/ibdominal  segments  considerably  smoother  than  in  radiatvs, 

Mayaguez,  Porto  Rico,  January,  1899,  two  males  (Aug.  Busck). 

Type.— C2ii.  No.  21683,  U.  S.  N.  M. 

Genus  TRIGONA  Jurine. 

The  following  table  separates  the  African  species  represented  in  the 
United  States  National  Museum.  Nearly  all  the  species  were  received 
from  Doctor  Friese  and  determined  by  him.  The  specimens  are 
workers,  unless  the  contrary  is  stated. 

la.  Scutellum  entirely  pale  or  yellow,  except  a  small  black  mark 
at  bajse;  lateral  margins  of  mesothorax  pale;  species  not  minute. 

2a.  Abdomen  of  worker  dark,  with  suffused  light  marks  at  sides; 
greater  part  of  clypeus  black,  (Male  abdomen  testaceous,  with  a 
dark  triangle  or  second  segment.) 

TRIGONA  BECCARn  Griboda 

I  possess  a  cotype  of  this  species,  from  Keren,  Abyssinia,  collected 
by  Beccari. 

26.  Like  T.  beccarii  (worker),  except  that  there  is  more  light  color 
on  scape,  and  the  clypeus  is  yellow,  with  a  narrow  black  band  along 
anterior  margin,  and  a  pair  of  oblique  reddish  marks  above. 

TRIGONA  BECCARII  JOHBENENSIS  CodMrdL 

Jombene  Range,  East  Africa  (Chanler-Hohnel  Expedition). 

2c.  Abdominal  segments  rufotestaceous,  with  broad  dark  margins. 

TRIGONA  BECCARn  NIGRIFACIES  FricM. 

Ih.  Scutellum  black,  with  a  broad  yellow  margin;  species  not 
minute. 

lo.  Scutellum  all  dark. 

Za.  Abdomen  greatly  elongated,  narrow,  so  that  the  insect  looks 
like  some  wasp;  polished  black,  wings  fuliginous. 

TRIGONA  STAUDINGERI  Gribodo. 

8&.  Abdomen  otherwise. 

4a.  Very  small  species. 

5a.  Mesothorax  polished ;  wings  brownish. 

62055— 20— Proc.N.M.voL66 15 
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TRIGONA  CURRIEI  CockenU. 

Worker.  Length  about  3  mm.,  robust,  black;  head  large  and 
quadrate;  mandibles  and  base  of  scape  red;  clypeus  with  a  median 
groove;  whole  body  polished  and  shining;  cheeks  very  broad;  tegulae 
fuscous;  wings  dilute  brownish,  stigma  pale  with  a  dusky  margin; 
legs  obscurely  reddish;  abdomen  short  and  broad,  the  first  segment 
very  obscurely  more  or  less  reddish.  Related  to  T.  magrettu  Friese, 
but  easily  separated  by  the  brownish  wings.  The  head  also  is  quite 
broad. 

Mount  Coffee,  Liberia,  April,  1897  (R.  P.  Currie). 

5&.  Wings  clear  hyaline,  a  little  milky. 

Qa.  Mesothorax  polished ;  antennae  low  down  on  face. 

TRIGONA  IfAGRETTn  Fries*  (Old  CaUbar). 
TRIGONA  BOTTEGOI  Marrvttl  (Somminmnd). 

The  T.  magrettii  was  determined  by  Friese;  the  T.  hottegoi  came 
from  the  Magretti  collection.  In  spite  of  the  widely  different 
localities,  I  can  not  see  any  difference.  Apparently  T.  magrettu  falls 
as  a  synonym. 

6&.  Mesothorax  dull ;  labrum  pale  or  yellow. 

la.  Abdomen  brown,  hind  margins  of  segments  pallid ;  "  eyes  red  " 
(Friese). 

TRIGONA  GRIBODOI  BfaffrettL 

Three  specimens  are  from  Luebo,  Congo  (D.  W.  Snyder). 
76.  Abdomen    red    basally    and    black    apically;    "eyes    black" 
(Friese). 

TRIGONA  BRAUNSI  Kohl. 

Very  closely  allied  to  the  last. 

4&.  Species  not  minute. 

8a.  Abdomen  entirely  black  or  piceous;  mesothorax  not  polished; 
wings  dilute  brownish. 

9<z.  Larger,  anterior  wing  about  6  mm.  long ;  hind  tibia  very  broad ; 
no  light  face  marks. 

TRIGONA  TOGOENSIS  JUNODI  Friese. 

9&.  Smaller,  with  light  face  marks. 

10a.  Light  face  marks  consisting  of  triangular  supraclypeal  mark, 
lateral  bands  along  orbits,  and  transverse  clypeal  band  having  a 
median  vertical  process;  tubercles  light. 

TRIGONA  LENDLIANA  Frie«c 

106.  Light  face  marks  confined  to  broad  band  on  lower  margin  of 
clypeus,  and  small  obscure  lateral  marks. 
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TRIGONA  CLTPEATA  Fri«M. 

8b.  Abdomen  at  least  partly  red  or  light;  mesothorax  not  polished. 
11a.  Face  black,  with  pruinose  pubescence;  abdomen  varying  from 
red  at  base  only,  to  reddish  with  hind  margins  of  segments  black. 

TBIGONA  TOGOENSIS  Staddmrnnn. 

lift.  Lower  margin  of  clypeus  with  a  dull  white  band;  abdomen 
lively  orange  fulvous,  with  hind  margins  of  segments  black. 

TBIGONA  ZEBRA  Frleae. 

This  has  been  considered  a  variety  of  T.  clypeata^  but  it  seems  to 
be  distinct   Another  related  form  is  T.  cpmgga  Strand. 

lie.  Clypeus,  supraclypeal  mark  and  broad  lateral  face-marks 
cream-color  or  yellow;  clypeus  with  two  faint  brownish  clouds,  not 
always  evident. 

TRIGONA  NEBULATA  Smith. 

There  are  specimens  of  this  from  Mount  Coffee,  Liberia,  May,  1897 
(R.  P.  Currie). 

The  United  States  National  Museum  contains  10  species  of  Asiatic 
TrigonOj  of  which  only  the  following  calls  for  remark: 

TBIGONA  BIROI  FrieM. 

The  type  of  this  species  must  be  considered  to  be  one  of  those  col- 
lected in  New  Guinea  by  Bir6.  Friese  records  it  at  the  same  time 
from  the  Philippine  Islands,  where  it  seems  to  be  common.  Speci- 
mens come  from  Los  Banos  (Baker),  and  others  were  collected  by 
C.  R.  Jones  in  a  locality  not  specified.  Three  are  from  flowers  of 
Nipa  fruticanSy  "Lamao,  Batan,'^  February  26, 1916  (P.  J.  Weeter). 
For  the  present  it  is  assumed  that  all  these  insects  are  the  same,  but 
it  may  be  that  the  Philippine  form  is  distinct  from  that  of  New 
Guinea,  and  possibly  there  is  more  than  one  sort  in  the  Philippines. 
The  specimens  are  mostly  in  poor  condition,  so  that  it  is  impossible 
to  be  sure  of  all  their  characters.  The  Philippine  T.  hiroi  has  a  red 
scape,  and  although  very  close  to  the  Australian  T.  carbonaria^  I  am 
sure  it  is  a  distinct  species. 

TETBAPEDIA  CALCABATA 


St.  Lucrecia,  Vera  Cruz,  Mexico  (F.  Knab). 

CHELOSTOMOmES  PBATTI  CockenB. 

San  Jos6  de  Guaymas,  Mexico,  April  10,  2  females  (L.  O.  How- 
ard).   New  to  Mexico;  previousl}^  known  only  from  Texas. 

EULAEUA  NIGBTTA  Ltpdcttor. 

A/ale. — Bogova,  Chirique  (Rosenberg). 
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NOBfADA  CRUCIS  CodurdL 

Female. — ^Meadow  Valley,  Mexico  (Townsend). 

AGAPOSTEMON  TEXANUS  Ckmoii. 

Male. — San  Juan  Allende,  Mexico,  11.29  (Townsend). 

HAUCTUS  SEiaVIRIDIS  FrieM. 

Male. — ^Spanish  Point,  Bermuda,  July  5,  1910  (Reynold  Spaeth). 
Friese  described  the  female.  The  male  has  labrum  and  apex  of 
clypeus  ferruginous ;  antennae  very  long,  flagellum  dull  pale  reddish 
beneath ;  tibiae  at  base  and  apex,  and  the  tarsi  ferruginous. 

MEGACHILE  RHODOPUS  CockenlL 

Female. — Mexico  (Baker  1785). 

MEGACHILE  THORAaCA  Smith. 

Femxile. — Buitenzorg,  Java,  March,  1909  (Bryant  and  Palmer). 
This  has  remarkable  clavate  hairs,  as  described  by  Smith.  The 
hair  on  the  face  is  only  partly  black;  that  surrounding  the  clypeus 
is  creamy-white,  and  the  lower  margin  of  clypeus  is  fringed  with 
ferruginous  hair.  The  disk  of  mesothorax  is  shining  between  the 
punctures. 

MEGACHILE  DIBODDITA  Smith. 

Meade-Waldo  ^  states  that  M.  velutina  Smith  is  a  synonym  of  dimi- 
diata.  The  species  is  said  to  have  red  antennae  and  fulvous  legs,  and 
Meade- Waldo  remarks  that  "the  original  descriptions  of  both  spe- 
cies distinctly  state  that  the  legs  are  fulvous."  As  a  matter  of  fact, 
the  descriptions  do  not  so  state,  but  imply  that  they  are  black,  with 
fulvous  ?uiir.  M.  dimidiata  is  said  to  have  red  antennae.  M.  ery- 
thropoda  Cameron,  from  Singapore,  is  also  of  this  immediate  alli- 
ance; it  has  red  legs  and  the  scape  is  rufous.  A  female  labeled 
Punjab  and  United  Provinces,  India,  VI-X  (R.  L.  Woglum),  is 
evidently  the  genuine  M.  velutina,  described  from  "  northern  India." 
It  has  black  legs  and  antennae.  The  insect  from  Trong,  Lower  Siam, 
collected  by  Dr.  W.  L.  Abbott  in  1899,  and  identified  by  me  as  M. 
velutina^  is  smaller  (length  16  mm.),  with  brighter  red  hair,  and 
outer  margin  of  apical  half  of  mandibles  much  more  convex.  The 
antennae  are  black,  but  the  legs  obscurely  more  or  less  reddish.  This 
insect  represents  a  distinct  subspecies,  and  may  be  known  as  Mega- 
chile  velutina  dbhottiana. 

If,  as  is  quite  probable,  all  these  insects  are  to  be  regarded  as 
subspecies  of  M.  dimidiata,  the  nomenclature  will  be: 

Megachile  dimidiata  Smith. 

^Ann.  Mag.  Hist,  November.  1012,  yoL  10,  p.  468. 
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Megachile  dimidiata  velutina  Smith. 
MegachUe  dimidiata  ahhoUiana  Cockerell. 
Megachile  dimidiata  erythropoda  Cameron. 

MEGACHILE  BENTONI,  new  ipeciei. 

Female. — ^Length  a  little  over  11  mm. ;  black,  not  very  broad,  with 
mainly  ochreous  pubescence;  clypeus  very  densely  rugosopunctate, 
without  any  keel  or  smooth  line,  its  lower  margin  irregularly  den- 
ticulate; a  shining  area  just  above  top  of  clypeus;  mandibles  with 
the  long  cutting  edge  very  oblique,  the  teeth  feeble,  except  the  sharp 
apical  one ;  face  with  pale  brownish  hair,  fuscous  on  middle  of  clypeus, 
dense  and  almost  white  at  sides;  front  and  vertex  with  long  black 
or  dark  fuscous  hair;  cheeks  and  occiput  with  whitish  hair;  meso- 
thorax  and  scutellum  very  densely  punctured;  dorsum  of  thorax 
with  ochreous  hair,  but  black  on  disk  of  mesothorax;  at  sides  of 
thorax  the  hair  is  pale  ochreous,  becoming  dull  white  beneath; 
legulae  bright  ferruginous;  wings  dusky  hyaline;  legs  black,  the 
hair  pale,  on  inner  side  of  tarsi  bright  red ;  hind  basitarsi  parallel- 
sided,  not  especially  broad;  abdomen  glistening,  the  first  two  seg- 
ments with  ochreous  pubescence,  the  others  with  black,  but  segments 
2  to  5  with  conspicuous  entire  reddish-ochreous  hair-bands;  ventral 
scopa  pale  reddish,  black  only  at  apex  of  last  segment. 

Menserah,  Northwest  Provinces,  India,  March  1906  (Frank  Ben- 
ton). Among  the  Indian  species  perhaps  nearest  to  M.  fulvofasciata 
Radoszkowski,  from  which  it  is  readily  known  by  the  four  entire 
abdominal  bands.  Bingham  places  fulvofasciata  as  a  doubtful  syno- 
nym of  M.  am/putata  Smith,  but  the  description  indicates  a  quite  dif- 
ferent species,  only  10  mm.  long.  M.  bentord  has  a  strong  superficial 
resemblance  to  the  European  M.  argentata. 

Type.— Csit  No.  21692,  U.S.N.M. 

MEGACHILE  ARCUATA,  new  ipMiet. 

Female. — ^Length  about  13.5  mm. ;  black,  rather  robust,  resembling 
a  Lithurgus;  head  large,  face  and  cheeks  very  broad ;  mandibles  elon- 
gate, tridentate,  with  a  tubercle  on  inner  border;  maxillary  palpi 
with  long  dark  hair;  clypeus  broad,  concave,  smooth,  presenting  a 
shining  basin  bounded  on  each  side  by  a  large  oblique  keel;  supra- 
clypeal  area  also  presenting  a  smooth  basin,  bounded  above  and  at 
sides  by  an  arcuate  raised  margin;  antennae  black;  cheeks  with 
strong  punctures  running  together  in  rows;  sides  of  face,  sides  of 
metathorax,  tuft  behind  wings,  fringe  on  tubercles,  and  ventral 
surface  of  thorax  with  white  hair,  but  the  head  and  thorax  other- 
wise with  sparse  black  hair;  mesothorax  and  scutellum  densely  and 
coarsely  rugosopunctate;  tegulae  black,  finely  punctured;  wings 
hyaline,  the  apical  margin  broadly  dusky,  marginal  cell  very  obtuse 
at  end;  legs  with  thin  white  hair,  dense  and  shining  on  middle 
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tarsi;  spurs  black;  hind  basitarsi  narrow,  not  modified;  abdomen 
dullish,  more  shining  apically,  with  large  not  very  close  punctures, 
and  no  distinct  hair-bands;  second  and  third  segments  deeplgr: 
grooved  at  base;  first  segment  with  white  hair  at  extreme  sides; 
the  others  with  short  pure  white  hair  bands  at  sides,  hardly  notice- 
able from  above,  but  conspicuous  in  lateral  view;  ventral  scopa 
shining  yellowish-white,  black  on  last  segment  and  on  apical  middle 
of  penultimate  one. 

Type.— Cat.  No.  21693  U.S.N.M. 

Punjab  and  United  Provinces,  VI-X  (R.  L.  Woglum).  A  very 
distinct  species,  recalling  Megachile  longula  Fox,  from  Lower  Cali- 
fornia, which  was  described  as  a  Lithurgus.  The  insect  may  be 
placed  in  the  Asiatic  fauna  next  to  the  large  species  of  the  subgenus 
EumegacMLe^  which  it  resembles  more  or  less  in  structure.  The 
genus  Megdchile  is  richly  represented  in  the  Indian  region,  and  the 
accurate  classification  of  the  species  presents  a  problem  of  consider- 
able difficulty.  Northeastward  and  in  Baluchistan  there  is  a  large 
Palaearctic  element.  Some  years  ago  Major  Nurse  kindly  communi- 
cated to  me  some  records  and  sj^nonymy  which  ought  to  be  published, 
as  follows : 

Megachile  ulrica  Nurse  is  M.  terminata  Morawitz. 

MegachMe  nadia  Nurse  is  M.  roiundata  Fabricius. 

MegachUe  appia  Nurse  is  M.  centv/ncularis  Linnaeus; 

Megachile  lerma  Cameron  is  M.  umhripenrds  Smith. 

Megachils  rugicauda  Cameron  is  M.  patellimana  Spinola. 

MegachUe  creusa  Bingham  is  M,  flavipes  Spinola. 

It  is  also  known  that  M.  gathela  Cameron  is  M.  nana  Bingham; 
M.  hombayensis  Cameron  is  M.  hera  Bingham;  M.  erythroatoma 
Cameron  is  also  hero.. 

Some  of  Cameron's  supposed  Megachile  belong  to  other  genera : 

Megachile  anonyma  Cameron=(?5mza  anonyma. 

Megachile  phaola  Cameron^ Heriades  phaola. 

MegacfiHe  saphira  Cameron^ Heriades  saphira. 

Megachile  elfroma  Csimeron= HeT^iades  elfroma. 

The  following  were  taken  by  Major  Nurse  and  determined  by 
Friese: 

(1)  At  Deesa.  Megachile  seraxensis  Radoszkowski. 

(2)  At  Quetta.  Megachile  morawitzi  Radoszkowski;  M.  viridicolUs 
Morawitz;  M.  muUispinosa  Morawitz;  M.argentata  Linnaeus;  M. 
desertorum  Morawitz ;  and  M.  asiatica  Morawitz. 

MEGACHILE  TUXTLA  Crvnon. 

Mexico,  D.  F.  (Inda,  46.59).  Both  sexes;  the  male  represents  a 
variety  with  hair  on  apical  segments  of  abdomen  greyish- white  in- 
stead of  ffolden. 
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BfEGACHILE  ALBITARSIS  Crescon. 

Mexico  (Baker  collection,  1785).  A  male  M.  rhodopua  Cockerell 
carries  the  same  nmnber. 

MEGACHILE  LATDOANTS  Say. 

Mexico  (Baker  collection,  2320).  Both  sexes.  This  is  identical 
with  the  Rocky  Mountain  species  which  I  have  regarded  as  lati- 
manus;  it  is  possible  that  the  true  species  of  Say  is  separable,  but  I 
have  not  the  materials  on  which  to  reach  a  decision. . 

BfEGACHILE  NIGROMIXTA,  new  ipecicB. 

Male. — ^Length  about  8  mm.,  anterior  wing  6.5;  black,  including 
the  legs  (anterior  tarsi  simple),  the  long  slender  flagellum  obscurely 
brownish  beneath;  head  broader  than  thorax;  face  and  front  covered 
with  long  yellowish-white  hair,  the  upper  part  of  clypeus  also  with 
very  long  black  hairs,  largely  mixed  with  the  others,  and  not  forming 
a  definite  fringe;  vertex  with  inconspicuous  long  dark  hairs  and 
sparse  short  pale  ones;  vertex  broad,  closely  punctured,  but  glisten- 
ing; thorax  above  well  punctured,  but  somewhat  shining;  hair  of 
thorax  pale,  mixed  with  black  above,  especially  on  scutellum,  and  a 
patch  of  black  hair  on  middle  of  pleura;  tegulae  black;  wings  dilute 
fuliginous,  the  costal  region  darker,  shining  violaceous;  legs  with 
pale  hair,  yellowish  on  inner  side  of  tarsi;  anterior  coxae  flattened 
and  shining  in  front,  with  stout  spines ;  middle  and  hind  femora  and 
hind  tibiae  stout ;  abdomen  shining,  segments  1  to  4  with  pale  ochre- 
ous  hair-bands  at  sides  only ;  disk  of  second  segment  with  long  black 
hair;  fifth  segment  with  an  entire  band;  sixth  above  covered  with 
ochreous  hair,  the  keel  obtusely  bilobed ;  venter  with  two  entire  hair- 
bands. 

Mexico  (type),  from  Baker  collection  (1785).  Also  one  from 
Guatemala  (Baker  collection,  1783).  Superficially  like  M.  guar 
lanensis  Cockerell,  but  easily  separated  by  the  much  larger  head, 
darker  wings,  and  bilobed  end  of  abdomen. 

Type.— C^t.  No.  21684,  U.S.N.M. 

BfEGACHILE  KNABI,  new  ipedes. 

Maie. — ^Length  about  10  mm.;  anterior  wing  6.8;  black,  moder- 
ately robust,  antennae  slender,  and  simple;  face  and  front  covered 
with  shining  white  hair,  and  cheelcs  below  with  a  stiflf  dense  fringe 
of  the  same;  mandibles  broadly  triangularly  expanded  below,  the 
margins  of  expanded  part  conspicuously  hairy,  the  inner  slope  with 
11  dense  pale  yellowish  fringe;  vertex  with  strong,  very  dense  pimc- 
tures,  mesothorax  and  scutellum  with  the  same;  thorax  with  white 
hair,  thin  dorsally,  not  mixed  with  black ;  base  of  metathoracic  area 
rugulose;  tegulae  black;  wings  dusky,  especially  toward  apex;  legs 
with  pale  hair;  anterior  coxae  with  rather  short  spines;  anterior 
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tarsi  black,  but  very  remarkable,  the  first  two  joints  broadly  ex- 
panded and  quadrate,  densely  covered  with  pure  white  hair  on  outer 
side,  third  joint  with  a  large  rounded  lateral  expansion,  but  only  the 
other  part  of  the  joint  covered  with  white  hair;  middle  tarsi  curved, 
densely  covered  with  silky  hair,  yellowish  on  inner  side;  hind  tarsi 
with  a  glittering  white  fringe  of  hair  anteriorly;  abdomen  shining, 
well  punctured,  apical  margins  of  first  three  segments  with  fulvous 
hair  bands,  failing  in  middle,  but  reinforced  by  fulvous  hair  at  ex- 
treme bases  of  segments  following;  segments  4  to  G  densely  covered 
with  bright  reddish  fulvous  hair;  keel  of  sixth  segment  with  two 
large  rounded  lobes. 

Cordoba,  Mexico,  Dec.  20,  1907  (F.  Knab).  Eclated  to  M.  occi- 
dentalis  Fox,  but  easily  separated  by  the  peculiar  anterior  tarsi, 
which  are  not  elongated,  and  the  fulvous  hair  on  abdomen. 

Type.— Cvit.  No.  21685,  U.S.N.M. 

BfEGACHILE  HOWARDI,  new  apecici. 

Male  (type). — ^Length  10  to  11  mm.;  anterior  wing  7.7;  black,  par- 
allel-sided; antennae  black,  not  modified;  legs  black,  with  the  ante- 
rior tarsi  clear  pale  yellow,  with  pure  white  hair  on  outer  side ;  first 
joint  of  anterior  tarsi  hollowed,  boat-shaped,  the  orange-tinted  apex 
not  reaching  end  of  second  joint,  the  inner  margin  fringed  with 
black  hair;  second  and  third  joints  broadened,  the  whole  tarsus  with 
a  large  posterior  hair  fringe,  which  is  tipped  with  ferruginous,  while 
on  the  inner  surface  of  the  tarsus  are  two  dark  spots.  Face  densely 
covered  with  pure  white  hair,  a  few  brown  ones  from  upper  edge  of 
clypeus ;  vertex  with  hair  partly  brown,  but  rest  of  head  with  white 
hair ;  surface  of  vertex,  mesothorax,  and  scutellum  dull,  impunctate ; 
hair  of  thorax  wholly  white;  tegulae  dark  brown;  wings  hyaline, 
with  a  brown  cloud  beyond  marginal  cell ;  anterior  coxae  with  very 
long  spines,  from  the  outer  side  of  which  are  very  long  hairs,  stand- 
ing at  right  angles  to  spine ;  middle  tarsi  with  a  fringe  of  very  long 
white  hair  behind;  abdomen  shining  black,  with  narrow  entire  pure 
white  hair  bands  on  segments  2  to  5;  disk  of  fifth  segment  with 
abundant  black  or  dark  brown  hair;  keel  of  sixth  segment  variably 
emarginate,  the  very  broad  rounded  lobes  more  or  less  jagged. 

Female. — Similar,  except  for  the  usual  sexual  differences,  the 
vertex  distinctly  punctured,  the  scutello-mesothoracic  suture  with  a 
line  of  white  hair  (wholly  lacking  in  male),  the  clypeus  beset  with 
long  stiff  black  hair.  The  hind  basitarsi  are  hardly  broadened ;  the 
ventral  scopa  is  white  (carrying  orange  pollen),  black  at  tip  of  last 
segment. 

San  Jos6  de  Guaymas,  Mexico.  April  10  (L.  O.  Howard).  The 
female,  which  is  possibly  a  different  species,  nearly  agrees  with  the 
description  of  M.  zaptlana  Cresson,  but  it  is  smaller  and  has  no  black 
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hair  on  abdomen  before  the  fifth  segment.  There  is  also  some  re- 
semblance to  M.  chichimeca  Cresson,  but  that  has  a  broad  hind 
basitarsus.  The  mandibles  of  the  male  are  formed  somewhat  as  in 
M.  furcdta  Vachal. 

Type.— C^t.  No.  21686,  U.S.N.M. 

MEGACHILE  POCULIFERA,  new  ■peciei. 

Male. — ^Length  about  12  mm. ;  anterior  wing  8.9 ;  black,  including 
the  slender  antennae;  form  parallel-sided,  but  abdomen  not  very 
long;  head  broad;  eyes  black  above  and  posteriorly,  green  below  and 
in  front,  the  separation  of  the  two  colors  diagonal;  face  densely 
covered  with  pale  fulvous-tinted  hair  (wholly  without  black), 
strongly  contrasting  with  the  pure  white  hair  of  cheeks;  white 
fringe  on  lower  side  of  head  continued  to  outer  side  of  coxae;  vertex 
finely  punctured;  mesothorax  and  scutellum  dull,  the  punctures 
hardly  visible  under  a  lens ;  a  narrow  white  line  of  hair  in  scutello- 
mesothoracic  suture;  hair  of  thorax  white  at  sides  and  below,  above 
scanty  and  not  so  clear  white,  that  on  disk  of  scutellum  brown ;  the 
vertex  also  has  long  fuscous  hair;  tegulae  dark  brown;  wings 
strongly  suffused  with  brown,  especially  in  the  costal  and  apical 
regions;  legs  very  dark  brownish,  with  white  hair,  pale  orange  on 
inner  side  of  middle  and  hind  tarsi ;  anterior  coxae  with  very  long 
spines,  from  the  basal  part  of  which  long  white  hairs  extend  pos- 
teriorly ;  apex  of  anterior  tibii*e  yeUow ;  anterior  tarsi  bright  yellow, 
with  a  long  posterior  fringe,  which  is  largely  ferruginous  apically; 
first  joint  boat-shaped,  extremely  deeply  hollowed,  but  not  very 
long,  its  inner  margin  with  a  black  fringe;  the  other  joints  essen- 
tially as  in  M.  howardi;  middle  femora  with  a  sharp  tooth  on  middle 
of  under  side ;  middle  tarsi  densely  clothed  with  white  hair  on  outer 
side;  middle  and  hind  tarsi  ferruginous  apically;  abdomen  shining, 
the  segments  with  white  hair  bands;  hair  on  disk  of  segment  2 
brown,  on  the  others  black,  long  and  coarse  on  fifth;  keel  of  sixth 
segment  emarginate  in  middle,  and  strongly  jagged  or  dentate  with 
about  three  teeth  on  each  side ;  no  ventral  spines. 

Mexico.  (Baker  collection,  1785.)  Related  to  M.  Jiowardi^  but 
larger,  with  yellow  hair  on  face  and  other  characters. 

Type.— Cfit.  No.  21687,  U.S.N.M. 

BfEGACmLE  NIGROLATEBAUS,  new  ipeelei. 

Femcile. — ^L^ngth  about  12  mm.,  robust,  with  broad  conical  abdo- 
men; black,  including  antennse,  the  legs  obscurely  reddish;  head 
broad ;  eyes  green ;  mandibles  quadridentate,  with  apical  tuft  of  fox- 
red  hair;  clypeus  and  supraclypeal  area  shining,  with  large  punc- 
tures; hair  of  face,  cheeks,  and  occiput  pale  yellowish,  of  vertex 
black;  vertex  well  punctured,  with  a  shining  smooth  spot  on  pos- 
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terior  middle;  mesothorax  and  scutellum  dull,  the  disk  of  mesothorax 
a  little  shining,  with  well-separated  punctures;  hair  of  mesothorax 
very  short  and  black  (a  little  pale  in  front),  of  scutellum  long  and 
black,  but  a  broad  dull  white  band  in  scutello-mesothoracic  suture, 
and  a  broad  pale  ochreous  hair  band  on  each  side  over  tegula;  a  pale 
hair  band  in  suture  between  scutella,  and  mesothorax  with  large  tufts 
of  white  hair  at  sides,  but  in  middle  with  mixed  black  and  white; 
pleura  with  black  hair,  but  tubercles  marked  by  a  dense  pale  yellow 
tuft;  tegulae  chestnut  color;  wings  dilute  brownish;  legs  ordinary, 
anterior  tarsi  short,  hind  basitarsi  broadened ;  abdomen  shining,  with 
fine  punctures,  the  segments  with  very  thin  hardly  noticeable  white 
hair  bands,  best  developed  on  1  to  8 ;  sixth  segment  straight  in  pro- 
file, with  erect  black  hair;  ventral  scopa  white,  black  on  last  segment 
and  apex  of  penultimate. 

Mexico  (Baker  collection,  2320) .  Related  to  M.  hreviuacula  Smith ; 
recognizable  especially  by  the  black-haired  pleura. 

Type.—Czi.  No.  21688,  U.S.N.M. 

BfEGACHILB  TEXANA  Cnmoiu 

Mexico  (Baker  collection,  2820). 

MEGACHILB  MENDOZANA  Cockenn   (RmNOCEHOS  FrieM). 

Female, — Carcarana,  Argentina  (Bruner,  28). 

MEGACHILE  LENTICULA  VaduO. 

Female, — ^Palcazu,  Peru  (Rosenberg).  One  specimen,  certainly 
not  a  different  species,  is  peculiar  for  the  polished  scutellum,  the 
upper  surface  almost  impunctate,  and  the  hind  part  of  disk  of  meso- 
thorax with  widely  separated  punctures. 

BfEGACHILB  PORRECTULA  CockcnU  (ACUTA  ysdial). 

ilfoZe.— Matucana,  Peru,  Jan.  80, 1918  (C.  H.  T.  Townsend). 

MEGACHILB  EULALIAE,  new  f pedM. 

Female. — ^Length:  11.5-12  mm.,  robust,  intense  black,  with  black 
hair.  On  the  cheeks,  behind  the  eyes,  is  a  band  of  creamy  white  or 
pale  yellowish  hair,  not  always  present;  the  anterior  and  middle 
tibiae  are  clothed  posteriorly,  especially  toward  the  apex,  with  hair 
which  shines  pale  yellowish  in  certain  lights ;  the  hind  femora  and 
tibiae  are  covered  posteriorly  with  very  fine  short  pale  grayish-yellow 
hair;  hair  on  inner  side  of  tarsi  reddish.  First  two  joints  of  labial 
palpi  about  equal;  mandibles  broad,  quadridentate ;  clypeus  closely 
and  very  strongly  punctured,  with  no  smooth  line ;  the  lower  margin 
irregular,  thickened,  and  somewhat  elevated;  supraclypeal  area 
strongly  punctured,  with  a  median  impunctate  space;  antennae  en- 
tirely dark;  front  densely  granular,  dull;  mesothorax  and  scutellum 
dull,  closely  pimctured,  the  punctures  on  disk  of  mesothorax  pos- 
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teriorly  well  separated;  wings  strongly  smoky;  abdomen  shining,  dis- 
tinctly punctured;  ventral  scopa  black  at  sides,  base,  and  on  last 
segment,  otherwise  shining  white. 

Santa  Eulalia,  Peru,  Jan.  18, 1918  (C.  H.  T.  Townsend). 

Type.—CsLt.  No.  21689,  U.S.N.M. 

Superficially  like  M.  huaacari  Cockerell,  but  easily  separated  by 
the  quite  different  ventral  scopa,  the  dull  mesothaorax,  etc.  Vachal 
described  a  series  of  black  MegachUe  of  this  general  type;  these  may 
be  distinguished  from  each  other  and  from  M.  euldliae^  as  follows: 

Ventral  scopa  pale  or  red  at  end 1 

Ventral  scopa  at  least  black  on  last  segment . 2 

1.  Larger,  13-14  mm.  long  (Bolivia  and  Ecuador) aequiUbra  VachaL 

Smaller,  9.5  mm.  long,  ventral  scopa  entirely  red  (ChUe). 

fiamnUventris  Vachal. 

2.  Larger,  14  mm.  long;  wings  hyaline,  washed  with  yellow  basally  (Bolivia). 

atricoma  Vachal. 

Smaller,  not  over  12  mm 8 

8.  Wings  hyaline,  not  grayish  or  smoky;  border  of  clypeus  sinuate  (Bolivia). 

latula  Vachal. 
Wings  grayish  or  bronzy  or  dark 4 

4.  Mesothorax  and  scutellum  smooth  and  polished;   ventral  scopa  pale  in 

middle  (Peru  and  Bolivia) tergina  Vachal. 

Mesothorax  and  scutellum  well  punctured  or  not  polished 5 

5.  Ventral  scopa  black;  punctures  of  mesothorax  and  scutellum  very  large 

and, dense   (Mendoza) oroina  Vachal. 

Ventral  scopa  partly  pale 6 

6.  Scopa  orange  In  middle;  wings  grayish  hyaUne  (Mendoza) nigella  Vachal. 

Scopa  white  in  middle;  wings  strongly  smoky  (Peru) eulaliae  CJockerell. 

HBGACHILB  PERENENSIS,  new  ipMiet. 

Length  about  11  mm.;  anterior  wing,  9.5;  very  robust;  black;  the 
tarsi  reddish  apically;  general  effect  of  the  abundant  pubescence 
dark  reddish;  vertex  and  front  with  very  long  hair,  partly  black 
and  partly  ferruginous,  the  latter  especially  around  the  ocelli ;  cheeks 
with  pale  reddish  hair,  partly  dark  below;  face  with  mainly  black 
hair,  but  pale  at  each  side  next  to  clypeus;  thorax  above  with  mixed 
ferruginous  and  dark-brown  hair,  at  sides  with  ferruginous,  shading 
into  white  beneath ;  legs  with  short  black  or  dark  fuscous  hair,  but 
a  good  deal  of  white  on  femora  and  trochanters,  and  dark  red  on 
inner  side  of  tarsi ;  abdomen  dorsally  thickly  covered  with  dark  red 
hair,  the  hind  margins  of  segments  with  indistinct  paler  bands,  last 
segment  with  some  appressed  black  hair;  ventral  scopa  white  at  base, 
red  in  middle,  and  reddish-black  on  last  three  segments;  in  addition, 
ventral  segments  2  to  5  have  marginal  bands  of  white  hair,  broadly 
interrupted  in  middle.  Mandibles  broad,  quadridentate,  with  red 
hair  at  apex ;  clypeus  convex,  dull  at  sides,  in  middle  polished,  with 
scattered  large  pimctures,  the  lower  margin  broadly  and  shallowly 
emarginate,  with  a  small  median  tubercle;  supraclypeal  area  in 
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middle  flattened,  smooth,  and  polished;  antennae  entirely  black; 
mesothorax  dullish  anteriorly,  the  posterior  disk  shining  and  punc- 
tured; anterior  part  of  scutellum  impunctate,  but  only  moderately 
shining;  tegulae  clear  ferruginous;  wings  hyaline,  orange-tinted,  the 
apical  margin  pale  grayish;  stigma  and  nervures  ferruginous;  spurs 
ferruginous;  hind  basitarsi  broad. 

Piches  and  Perene  Valleys,  Peru,  2,000-3,000  feet  altitude  (See. 
Geog.  de  Lima).  This  looks  sufficiently  like  M.  fiabellata  Vachal  to 
raise  the  question  whether  it  could  be  its  female,  but  it  is  quite  dis- 
tinct by  the  shape  of  the  marginal  cell  and  other  characters.  In 
Schrottky's  table  of  Brazilian  MegachUe  this  runs  to  M.  gracilis^ 
an  entirely  different  insect  with  ferruginous  legs. 

Type.— Cat.  No.  21690,  U.S.N.M. 

MEGACHILE  LAQUEATA*  new  spedM. 

Female. — ^Length  about  11  mm.,  anterior  wing  7.5 ;  rather  narrow 
and  parallel-sided,  black,  the  general  effect  of  the  scanty  pubescence 
gray.  Face,  cheeks,  and  front  with  long  clear  white  hair,  clypeus 
with  long  black  hair;  vertex  with  scanty  black  hair;  thorax  with 
white  hair,  but  disks  of  mesothorax  and  scutellum  with  scanty  black 
hair,  not  easily  observed;  position  of  tubercles  marked  by  a  dense 
tuft  of  white  hair ;  legs  with  white  hair,  clear  ferruginous  on  inner 
side  of  tarsi;  abdomen  basally  with  thin  dull  white  hair,  apically 
with  rather  coarse  black  hair,  first  segment  with  a  small  patch  of 
white  hair  on  each  side;  segments  2  to  4  with  narrow  entire  white 
hair-bands,  the  last  tinged  with  ochreous;  sixth  segment  with  ap- 
pressed  pale  and  erect  black  hair;  ventral  scopa  white,  suffused  with 
ochreous  on  fifth  segment  and  base  of  sixth,  but  on  sixth,  except  base, 
black.  Mandibles  broad,  the  two  apical  teeth  prominent,  marked  at 
sides  with  ochreous  hair,  and  also  a  line  of  ochreous  hair  parallel 
with  broad  cutting  edge ;  clypeus  short,  densely  rugosopunctate,  the 
lower  margin  crenulate;  flagellum  very  faintly  reddish  beneath; 
front  and  vertex  minutely  and  closely  punctured;  mesothorax  and 
scutellum  dull,  with  small  indistinct  punctures;  tegulae  very  dark 
brown;  wings  dusky,  darker  in  region  of  marginal  cell  and  apex; 
abdomen  shining;  spurs  pale  ferruginous;  hind  basitarsi  not  very 
broad. 

Ecuador,  from  the  C.  F.  Baker  collection.  Very  like  M.  peruviana 
Smith,  to  which  it  nms  best  in  Friese's  table  of  species  of  Brazilian 
subregion;  but  if  we  may  trust  Smith's  description  it  differs  by  the 
darker  wings  and  scopa  black  at  end.  Among  the  species  known 
from  Ecuador,  it  is  suggestive  of  M.  philinea  Cockerell;  but  that 
differs  from  M.  laqueata  by  the  conical  abdomen,  red  legs,  bright 
buffy  hair  surrounding  mesothorax,  red  tegulae,  etc. 

Type.— Cat.  No.  21691,  U.S.N.M. 
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MEGACHILE  CURVIPES  Smltli. 

Male. — Sapucay,  Paraguay,  3.  9.  1901. 

BfEGACHILE  HOFFMANNSBGGIAE  J6rffexiMii. 

Female. — Carcarana,  Argentina  (Bruner  24). 

BfEGACHILE  BUKMEISTERI  Frieae. 

Femafo.— Carcarana,  Argentina  (Bruner  26).  Allied  to  the  last, 
but  easily  known  by  the  absence  of  any  white  hair  band  in  scutello- 
mesothoracic  suture,  and  the  entirely  black  hair  of  sixth  dorsal 
abdominal  segment.  The  ventral  scopa  is  not  such  a  deep  red ;  there 
are  a  few  black  hairs  at  apex. 
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NOTES  ON  THE  WRENS  OF  THE  GENUS  NANNUS 

BHiLBERG. 


By  Hakry  C.  Oberholser, 
Of  the  Biological  Survey,  United  States  Department  of  Agriculture, 


The  wrens  of  the  genus  NanmtSy  from  the  standpoint  of  geographic 
distribution,  form  one  of  the  most  interesting  groups  of  passerine 
birds.  The  present  contribution  to  their  elucidation  is  the  result  of 
an  attempt  to  identify  the  specimens  of  this  genus  from  Alaska  con- 
tained in  the  collection  of  the  Biological  Survey  in  the  United  States 
National  Musetun.  It  finally  became  necessary  to  ei^nd  the  investi- 
gation to  most  of  the  Old  World  forms  as  well  as  to  all  those  from 
North  America.  For  this  purpose  there  have  been  available  the 
specimens  in  the  United  States  National  Museum,  including  the 
collection  of  the  Biological  Survey,  and  a  number  of  others  kindly 
loaned  by  Mr.  John  E.  Thayer,  Mr.  Outram  Bangs,  and  Mr.  A.  C. 
Bent,  to  whom  for  this  courtesy  the  writer  wishes  to  extend  his 
thanks.  This  material  comprises  364  birds,  including  representa- 
tives of  all  the  North  American  forms  and  most  of  those  inhabiting 
the  Old  World,  as  well  as  the  types  of  all  the  North  American  races 
excepting  Ncmnits  hiemoMs  (Vieillot). 

The  most  important  previous  publications  on  this  group  are  as 
follows: 

Shabpe,  B.  Bowdleb. — [Genus]  Anorthura.  Catalogue  of  the  Birds  In  the 
British  Mnseum,  vol.  6, 1881,  pp.  268-280,  pi.  16. 

Qbebholsxb,  Habby  C. — Synopsis  of  the  Genus  conunonly  called  Anorthwra, 
Auk,  vol.  19,  No.  2,  April,  1902,  pp.  175-181. 

RiDQWAY,  RoBEBT. — Genus  Olhiorchilua  Oberholser.  Bulletin  of  the  United 
States  National  Museum,  No.  50,  pt.  3, 1904,  pp.  595-605. 

Habtebt,  Ebnst. — Gattung  Troglodytes  Vielll.  V^el  der  pal&arktischen 
Fauna,  vol.  1,  Heft  VI,  June,  1910,  pp.  776-784. 

All  measurements  in  the  following  pages  are  given  in  millimeters, 
and  have  been  taken  as  explained  in  the  writer's  paper  on  Butorides 
virescens}  In  this  connection  it  might  be  well  to  mention  that,  by 
an  unfortunate  mistake,  the  measurements  of  the  culmen  given  by 

>  Proc.  V.  S.  Nat.  Mus..  toI.  42,  Angust  29,  1912,  p.  538. 

Proceedinqs  U.  s.  nat'onajl  Museum,  Vol.  65— No.  2265. 
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Mr.  Ridgway  in  volume  3  and  other  early  volumes  of  his  Birds  of 
North  and  Middle  America/  arc  partly  wrong,  since  some  of  the 
specimens  were  measured  for  total  culmen  and  others  for  exposed 
culmen,  but  all  averaged  together.  In  other  cases  the  measurement 
furnished  is  called  exposed  culmen,  when  it  should  be  total  culmen, 
or  the  reverse.  The  measurements  hereinafter  given  for  Nannvs 
troglodytes  hiemalis  and  Ncmnus  troglodytes  pacificus  are  taken  from 
Ridgway's  work,  except  for  the  culmen,  which  has  been  remeasured. 
The  names  of  colors  are  based  on  Mr.  Ridgway's  recently  published 
Color  Standards  and  Color  Nomenclature. 

The  genus  N annus  Billberg*  is  by  some  authors  merged  with 
Troglodytes  Vieillot,  but  it  is  undoubtedly  suflSciently  well  marked 
to  be  treated  as  a  separate  group.  It  differs  from  Troglodytes  in  its 
short  tail,  which  is  less  than  three-fourths  of  the  length  of  the  wing; 
its  slender  and  depressed  bill,  the  culmen  being  almost  straight; 
and  in  its  narrow  and  silt-like  nares,  almost  covered  by  overhanging 
membranes  which  are  very  slightly  or  not  at  all  thickened. 

The  forms  of  this  well  circumscribed  genus  show  a  remarkable 
tendency  to  vary  geographically,  particularly  on  islands,  and  this 
has  given  rise  to  a  large  number  of  local  races.  There  is,  further- 
more, a  considerable  amount  of  individual  variation,  although  this 
is  much  more  evident  in  some  than  in  others.  The  seasonal  difference 
is  also  in  many  cases  great,  as  birds  in  the  summer  become  much 
paler. and  less  rufescent. 

Until  recently  a  number  of  the  forms  of  Nannus  were  considered 
distinct  species.  The  writer  in  1902  reduced  some  of  these  to  sub- 
species," out  still  retained  several  specific  groups.  Several  years 
later  Doctor  Hartert  *  treated  all  as  races  of  a  single  species.  This 
action  the  present  writer,  after  a  careful  study  of  nearly  all  the  forms 
of  the  genus,  is  now  prepared  to  indorse.  The  North  American  birds 
alone  have  hitherto  been  referred  to  three  distinct  species,  but  it  is 
evident  from  the  following  comparisons  that  they  must  all  be  con- 
sidered subspecies  of  the  Old  World  Narmus  troglodytes  (Linnaeus). 
Wide  individual  variation  overlaps  the  difference  between  Nannies 
hiemalis  of  eastern  North  America  and  Nannus  troglodytes  of 
Europe.  Intergradation  of  Nannus  hiemalis  with  Nannus  hiemalis 
padficus  is  already  understood;  the  latter  intergrades  individually 
with  Nannus  fvmiigatus  of  Japan,  and  this  in  the  same  manner  with 
Nannus  nipalensis  of  northern  India.     Baird's  Nannus  alascensis 


iBull.  U.  S.  Nat.  Mus.,  No.  50. 

«  Synopsis  Faunae  Scand.,  vol.  1.  pt.  2,  1828,  Table  A,  and  p.  57  (type,  by  monotypy, 
MoiaoUla  troglodytes  Linnaeus). 
•Auk,  vol.  19,  1902,  pp.  177-180. 
*  VOgel  paiaarkt.  Fauna,  vol.  1,  Heft  VI,  June,  1910,  pp.  776-784. 
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from  the  Pribilof  Islands,  Alaska,  inosculates  individually  with 
Nannus  Memalis  helleri  of  Kodiak  Island,  Alaska,  which,  in  turn, 
clearly  connects  with  Nannus  hiemalis  through  Nomnus  Ademdlis 
paoifUyua.  Furthermore,  Namvus  meligerusy  which  the  writer  de- 
scribed as  a  distinct  species,  is  now,  by  the  acquisition  of  further 
material,  found  to  be  linked  with  Nannus  alascensis  and  Nannus 
hiemalis  pacificus  through  forms  on  the  middle  and  eastern  islands 
of  the  Aleutian  Chain.  There  is  thus  no  logical  alternative  but  to 
consider  all  the  known  forms  of  the  genus  Nannus  as  subspecies  of 
a  single  type,  which  will  therefore  be  Nannus  troglodytes  (Linnaeus) 
as  the  earliest  described  form.  Dr.  E.  Hartert  has  recently  published 
an  excellent  revision  of  the  Palaearctic  forms  of  this  genus,^  and  our 
present  interest  is  therefore  especially  in  the  American  birds.  Notes 
on  a  few  ojf  the  Old  World  species,  however,  may  be  pertinent  in  this 
connection. 

Birds  from  Norway,  with  which  I  assume  Swedish  birds  to  be 
identical,  and  which  therefore  represent  typical  Namms  troglodytes 
(Linnaeus),*  differ  from  those  of  middle  Europe  by  reason  of  their 
somewhat  darker,  duller,  less  rufescent  upper  parts;  darker,  more 
ochraceous  lower  surface ;  and  usually  more  distinct  dark  barring  on 
the  lower  back  and  rump.  The  earliest  name  for  the  bird  from 
central  and  southern  Europe  is  Troglodytes  domestictis  Brehm,"  but 
this  is  preoccupied  by  Sylvia  domestica  Wilson,*  a  synonym  of 
Troglodytes  aedon  Vieillot.  The  next  and  proper  name  for  this 
subspecies  is  Troglodytes  sylvestris  Brehm,*^  described  from  Gter- 
many,  which  therefore  now  should  stand  as  Nannus  troglodytes  syl- 
vestris (Brehm). 

The  bird  heretofore  known  as  Troglodytes  palUdus  Hume  requires 
another  name,  since  this  Troglodytes  paUidus^  is  preoccupied  by 
Troglodytes  pallida  d'Orbigny,^  which  is  a  synonym  of  Troglodytes 
musculus  hornensis  Lesson.  The  earliest  tenable  name  for  Troglo- 
dytes paUidus  Hmne  is  therefore  Narmus  tianschanicus  (Sharpe).^ 

The  race  described  as  OlbiorchUus  fundgatus  amurensis  Clark,* 

»  V8gel  paiaarkt.  Fauna,  vol.  1,  Heft  VI.  June,  1010,  pp.  776-784. 

«  See  Hartert,  V»gel  palllarkt.  Fauna,  vol.  1,  Heft  VI,  June,  1910,  p.  778. 

*Handb.  Naturg.  V5gel  Deutscblands,  1831,  p.  454  (Germany). 

*Amer.  Omlth.,  vol.  1,  1808,  p.  129,  pi.  7.  fig.  3. 

*Handb.  Naturg.  V3gel  Deutscblands,  1831,  p.  455. 

*  Troglodytes  palliduB  Hume,  Stray  Featbers,  vol.  3,  Nos.  1-3,  January,  1875,  p.  219 
(Kasbgar). 

"*  Troglodytet  pallida  d'Orbigny,  Mag.  de  ZooL,  vol.  7,  1837,  CI.  II,  pis.  77-79,  p.  26 
(Rio  Negro,  Patagonia). 

*  Troglodytes  tianschanioa  Sbarpe,  C^t  Birds  Brit.  Mus.,  vol.  6,  1891,  p.  273,  footnote 
<8evertBoff  MSS.)   (new  name  for  Troglodytes  palHdus  Hume). 

•Proc.  U.  8.  Nat  Mus.,  vol.  82,  June  15,  1907,  p.  474  (Fusan,  Korea). 

62055— 20— Proc.N.M.vol.55 16 
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from  the  Amur  region,  has  been  synonymized  by  Hartert^  with 
OlbiorcMlvs  fundgatua  pemnmlae  Clark,  but  it  is  undoubtedly  a 
good  form,  though,  of  course,  but  a  subspecies.  The  bird  named  by 
Buturlin  Anorthura  fumigata  ussuriensis^^  from  the  Usuri  region  of 
eastern  Siberia,  is  apparently  the  same. 

A  complete  list  of  the  36  forms  of  this  genus  now  recognizable,  in 
what  seems  to  be  most  nearly  their  natural  order,  is  here  added: 

N annus  troglodytes  troglodytes  (Linnaeus). 

N annus  troglodytes  sylvestris  (Brehm). 

N annus  troglodytes  hir terms  (Seebohm). 

N annus  troglodytes  horeaUs  (Fischer). 

N annus  troglodytes  zetlandicus  (Hartert). 

N annus  troglodytes  ishmdicus  (Hartert). 

N annus  troglodytes  kahylomm  (Hartert). 

N annus  troglodytes  Cypriotes  (Bate). 

Narmus  troglodytes  zagrossiensis  (Sarudny  and  Loudon). 

Nannies  troglodytes  hyrcanus  (Sarudny  and  Loudon). 

N annus  troglodytes  tianfichanicus  (Sharpe)    {=pallidus  Hume)- 

N annus  troglodytes  magratM  (Whitehead). 

N annus  troglodytes  neglectics  (Brooks). 

N annus  troglodytes  tihetanus  (Walton). 

N annus  troglodytes  nipalensis  (Blyth). 

Narumis  troglodytes  talifuensis  (Sharpe). 

N annus  troglodytes  taivanus  (Hartert). 

N annus  troglodytes  szetschuanus  (Hartert). 

N annus  troglodytes  dauricus  (Dybowski  and  Taczanowski). 

N annus  troglodytes  tarhagataica  (Suschkin). 

N annus  troglodytes  idius  (Richmond). 

N annus  troglodytes  amurensis  (Clark). 

N annus  troglodytes  peninsulae  (Clark). 

N annus  troglodytes  fumigatus  (Temminck). 

N annus  troglodytes  ogawae  (Hartert). 

N annus  troglodytes  kurilensis  (Stejneger). 

Nannies  troglodytes  pallescens  (Ridgway). 

Narmus  troglodytes  meUgerus  (Oberholser). 

Nannus  troglodytes  kiskensis  Oberholser.' 

N annus  troglodytes  alascensis  (Baird). 

Nannus  troglodytes  tanagensis  Oberholser.* 

Nannus  troglodytes  petrophHus  Oberholser.' 

Narmus  troglodytes  senudiensis  Brooks. 

»V6gel  paiaarkt.  Fauna,  toI.  1,  Heft  VI,  June,  1910,  p.  788. 
■  Meseager  Ornith.,  vol.  1.  Heft  II,  1010,  p.  118. 
*  New  Bul>specie8 ;  see  the  following  paget. 
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N annus  troglodytes  helUri  (Os[^ood). 

N annus  troglodytes  pacificus  (Baird). 

N annus  troglodytes  hiemalis  (Vieillot). 

Following  is  a  detailed  treatment  of  all  the  American  subspecies : 

NANNUS  TROGLODYTES  BfEUGERUS  (OberholMr). 

Anorthura  tneligera  Obebholseb,  Auk,  vol.  17,  No.  1,  January,  1900,  p.  25 
(Attu  Island,  Alaska). 

Subspeciflc  characters. — Similar  to  N annus  troglodytes  pallescens 
(Kidgway),  from  the  Commander  Islands,  but  upper  parts  darker; 
lower  parts  more  deeply  ochraceous,  posteriorly  less  heavily  barred 
with  blackish. 

Measurements. — ^Male:^  wing,  53-55.5  (average,  53.9)  mm.;  tail, 
33^7  (35.3) ;  exposed  culmen,  14-15.5  (14.6) ;  tarsus,  19-20  (19.6)  ; 
middle  toe  without  claw,  13.5-15  (14.2). 

Female:^  wing,  50.5;  tail,  33.5;  exposed  culmen,  14.5;  tarsus,  19; 
middle  toe  without  claw,  13.5. 

Type-locality. — ^Attu  Island,  Aleutian  Islands,  Alaska. 

Geographic  distribution. — Attu  Island,  Aleutian  Islands,  Alaska. 

Remarks. — ^This  wren  when  first  described  was  supposed  to  occupy 
all  the  Aleutian  Islands  west  of  Unalaska  Island,  but  by  additional 
material  recently  collected  from  the  intervening  islands  it  is  now 
shown  to  be  confined,  so  far  as  known,  to  Attu  Island,  although  it 
probably  will  be  found  also  on  the  near-by  Agattu  Island.  Further- 
more, as  already  indicated,  it  must  be  considered  only  a  subspecies, 
since  it  is  now  known  to  intergrade  with  the  forms  occurring  on 
Unalaska  Island  and  the  Pribilof  Islands  through  the  birds  of  the 
intervening  Aleutian  Chain.  This  is  one  of  the  most  deeply  colored 
of  the  North  American  forms  and  is  apparently  a  well-differentiated 
race. 

By  some  curious  mistake  the  subspecific  name  of  this  bird  was 
printed  msliger  in  the  last  edition  of  the  American  Ornitholo- 
gists' Union  Check-List.*  The  term  is  taken  from  the  Greek  word 
lAeXiY^Qpo';,  meaning  musical,  and  was  Latinized  in  feminine  as 
meligeroj  or  masculine  m^ligerus. 

^Flve  specimens,  from  Attu  Island,  Alaska. 

'One  specimen*  from  Aita  Island,  Alattka. 

*  Committee  American  Omitb.  Union,  Check-List  North  Amer.  Birds,  ed.  8,  1910,  p.  841. 
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Detailed  measurements  of  specimens  of  this  subspecies  are  as 
follows : 

Me<i8urement8  of  specimens  of  Nannus  troglodytes  tneligerus. 
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a  Used  in  measurement  ayerages  on  p.  227.  >  Type. 

NANNUS  TROGLODYTES  KISKBNSIS,  new  avbapedei. 

Sttbspecifio  characters. — Similar  to  Nanrms  troglodytes  meligerua^ 
but  wing,  tail,  and  tarsus  shorter;  upper  parts  lighter,  less  rufescent 
(more  grayish)  brown,  and  posteriorly  more  uniform  (less  distinctly 
barred) ;  lower  parts  more  deeply  ochraceous,  and  posteriorly  some- 
what less  heavily  barred  with  blackish. 

Description.— Tj^^^  adult  male.  No.  280239,  U.S.N.M.,  Biological 
Survey  collection;  Kiska  Harbor,  Kiska  Island,  Aleutian  Islands, 
Alaska,  June  19,  1911;  A.  Wetmore;  original  number,  659.  Pileum 
olive  brown,  somewhat  lighter  on  the  forehead,  where  the  worn 
feathers  of  the  summer  plumage  have  not  yet  been  fully  molted  out ; 
back  between  olive  brown  and  buffy  brown,  posteriorly  somewhat 
rufescent  and  with  faint,  darker  bars;  upper  tail-coveH«  and  tail 
Front's  brown,  numerously  barred  with  blackish  brown,  passing  on 
the  distal  portion  of  the  feathers  into  cinnamon  buffy  or  sayal  brown ; 
wings  fuscous,  barred  on  the  exterior  portion  of  tiie  outer  webs  of 
the  feathers  and  on  also  the  inner  webs  of  the  tertials  with  sayal 
brown  and  buffy;  superciliary  stripe  pale  buff;  sides  of  head  like  the 
crown;  sides  of  neck  like  the  back,  but  with  flecks  of  pale  buff  like 
the  sides  of  the  head;  lower  parts  between  cinnamon  buff  and 
avellaneous,  the  jugulum  rather  darker,  more  brownish,  but  flanks, 
sides,  and  crissum,  between  sayal  brown  and  Saccardo's  umber;  sides, 
flanks,  abdomen,  and  crissum  spotted  and  irregularly  barred  with 
brownish  black  or  blackish  brown;  lining  of  wing  mixed  buffy 
whitish  and  pale  drab. 

Measurements. — Male:>  wing,  51-52  (average,  51.8)  mm.;  tail, 
3^-33.5  (32.9);  exposed  culmen,  14.5-16  (15.1);  tarsus,  19;  middle 
toe  without  claw,  14r-14:.5  (14.4). 


>  Four  specimens,  from  Kiska  Island,  Alaska. 
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Female:*  wing,  48-49  (average,  48.4)  mm.;  taU,  27-32  (29.3) ;  ex- 
posed culmen,  14-15  (14.3);  tarsus,  18;  middle  toe  without  claw, 
13.5-14.5  (13.9). 

Type-localUy. — ^Kiska  Harbor,  Kiska  Island,  Aleutian  Islands, 
Alaska. 

Geographic  distribution. — Kiska  Island  and  Little  Kiska  Island, 
Aleutian  Islands,  Alaska. 

Remarks, — ^This  race  shows  its  subspecific  relationship  with  N annus 
troglodytes  meligerus  by  its  individual  variation,  which,  in  occa- 
sional specimens,  practically  bridges  over  the  difference  between  it 
and  the  latter,  though  normal  specimens  are  decidedly  different. 
One  example  from  Kiska  Island  (No.  65480,  U.S.N.M.)  is  much  more 
rufescent  than  the  rest  and  shows  a  tendency  toward  intergradation 
with  the  bird  from  Unalaska  Island. 

Detailed  measurements  of  examples  of  this  race  are  given  below : 

Mectsurementft  of  specimens  of  Nannus  troglodytes  kiskensis. 
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•  Used  in  measurement  averages  on  pp.  22S-220. 

NANNUS  TBOGLODTTES  ALASCENSIS  (Baird). 


*Type. 


Troglodytes  alMcensis  Baibd,  Trans.  Chicago  Acad.  Sci.,  vol.  1,  pt  2,  1869, 
p.  315,  pL  30,  fig.  3. 

SyJ>specifi€  characters. — Similar  to  Nannus  troglodytes  Mskensis, 
but  wing  and  tail  longer;  bill  decidedly,  tarsus  and  middle  toe  with- 
out claw  somewhat,  shorter;  upper  parts  darker,  more  rufescent; 
lower  parts  rather  more  deeply  ochraceous,  and  posteriorly  with 
narrower,  less  deeply  blackish  bars. 

Measurements. — ^Male :  *  wing,  63-55  (average,  54)  mm. ;  tail,  32.5- 
36.5  (34) ;  exposed  cubnen,  13-13.5  (13.8) ;  tarsus,  18-18.5  (18.2) ; 
middle  toe  without  claw,  13-14  (13.5). 

>  Fonr  specimens,  from  Kiska  Island,  Alaska. 

*  Four  specimens,  from  the  Pribllof  Islands,  Alaska. 
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Female:  ^  wing,  50-54.5  (average,  51.7)  mm.;  tail,  30.5-33.5  (32.3)  ; 
exposed  culmen,  12-13.5  (12.9);  tarsus,  17-18.5  (17.7);  middle  toe 
without  claw,  12-13.5  (13). 

Type-locality, — St.  George  Island,  Pribilof  Islands,  Alaska. 

Geographic  distribution. — Pribilof  Islands,  Alaska. 

Remarks. — This  island  race  differs  from  Nannus  troglodytes  me- 
JLigents  in  its  shorter  culmen,  tarsus,  and  middle  toe;  more  rufescent 
upper  parts;  more  uniform,  less  heavily  barred  posterior  lower 
parts;  and  much  more  deeply  ochraceous  under  surface.  It  was  origi- 
nally described  from  a  very  imperfect,  immature  example,  and  not 
until  now  could  a  satisfactory  series  of  adult  birds  be  had  for 
comparison.  This  series  shows  that  the  bird  from  the  Pribilof  Is- 
lands, which  must  be  true  Narmus  troglodytes  alascensisy  is  subspe- 
cifically  different  from  all  the  birds  of  the  Aleutian  Chain,  including 
Unalaska  Island.  It  appears  to  be  confined  to  the  islands  of  St. 
George  and  St.  Paul  in  the  Pribilof  group. 

Detailed  measurements  of  adult  specimens  examined  are  as  follows: 

Measurements  of  specimens  of  Nannus  troglodytes  alascensis. 


1 

a 

00 

6 

Sex. 

Locality. 

Date. 

CoUector. 

Wing. 
Tail. 

d 
o 

1 

i 
ii 

237537  a 

Male.... 

Male.... 

...do 

...do 

Female  . 

..do 

..do 

..do 

..do 

St.  Paul  I.,  Pribilof  Is., 

Alaska. 
St.GeorgeI.,PribUQfIs., 

Alaska. 

!!.*.'!do'.'.V.V*.'!.*.'.*!!.*!"!.'.* 

St.  Paul  I.,  Pribilof  Is., 

Alaska. 
St.  George  I.,  Pribilof  Is., 
Alaska. 

do 

do 

do 

Oct.  29,1914 

Dec.  25,1913 
Jan.     7, 1914 
May  16,1915 

roc.  25,1913 

Jan.     7,1914 
do 

■  "■  ■    1         1 

mm.  mm. 
G.  D.Hanna..  55.0  34.0 

mm. 

mm. 

mm. 

68324  a 

261531a 
261534 'i 
237539  a 

261532  a 

261535  a 

261536  a 

261533  a 

G.R.Adams  . 

G.P.Hanna  . 

do 

do 

do 

do 

do 

do 

54.0  35.5 

53.0  32.5 
54.0  34.0 
50.0  32.0 

52.0  33.5 

54.5  33.0 
61.0  30.5 
51.0  32.5 

1 

13.5 

13.0 
13.5 
13.5 

12.0 

12.5 
13.5 
13.0 

18.5 

18.0 
18.0 
18.5 

17.0 

18.5 
17.5 
17.0 

14.0 

13.6 
13.0 
12.0 

13.0 

13.6 
13.0 
13.6 

a  Used  in  measurement  averages  on  pp.  229-230. 
NANNUS  TB0GL0DTTE8  TANAGENSIS,  new  rabspecies. 

Suhspecific  characters. — Similar  to  Nannus  troglodytes  Mskensis^ 
but  wing  somewhat  longer;  upper  parts  more  rufescent  and  rather 
lighter,  especially  on  the  lower  back,  rump,  and  upper  tail-coverts; 
posterior  lower  parts  on  the  average  less  heavily  barred,  and  with 
the  bars  less  blackish;  the  entire  under  surface  averaging  lighter 
and  somewhat  more  ochraceous. 

^  Fiye  specimens,  from  the  Pribilof  Islands,  Alaska. 
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Description. — ^Type,  adult  male,  No.  230245,  U.S.N.M.,  Biological 
Survey  Collection;  Tanaga  Bay,  Tanaga  Island,  Aleutian  Islands, 
Alaska,  June  25, 1911;  A.  Wetmore;  original  number,  607.  Pileum 
dull  olive  brown,  the  forehead  faded  to  a  lighter  shade;  back  Sac- 
cardo's  umber;  rump  and  upper  tail-coverts  between  cinnamon 
brown  and  tawny,  with  obsolescent  dark  brown  bars;  tail  basally 
of  the  same  color  as  the  rump,  terminally  sayal  brown,  paling  in 
some  places  to  buflfy,  and  narrowly  barred  throughout  with  dark 
brown  or  blackish ;  wings  fuscous,  broadly  barred  on  the  outer  webs 
of  quills  and  coverts  with  sayal  brown  and  buff;  lores  fuscous;  broad 
postocular  stripe  dull  olive  brown;  cheeks  and  sides  of  neck  dull 
cinnamomeous,  more  or  less  mixed  with  fuscous;  lower  parts,  includ- 
ing edge  of  wing,  between  cinnamon  and  cinnamon  buff,  paler  on 
chin  and  medial  portion  of  abdomen;  flanks  and  sides  sayal  brown; 
abdomen,  flanks,  and  crissum,  spotted  or  irregularly  barred  with 
blackish  brown  or  brownish  black. 

Measurements. — ^Male:^  wing,  52-55  (average,  53.4)  mm.;  tail, 
28.5-33.5  (32) ;  exposed  culmen,  14-16  (15.1) ;  tarsus,  18-19.5  (18.8) ; 
middle  toe  without  claw,  13-14.5  (14). 

Female: 2  wing,  48.5-53.5  (average,  50.5)  mm.;  tail,  29-32  (31); 
exposed  culmen,  15-15.5  (15.1) ;  tarsus,  18-19.5  (18.4) ;  middle  toe 
without  claw,  13-14  (18.7). 

Type-locality. — ^Tanaga  Bay,  Tanaga  Island,  Aleutian  Islands, 
Alaska. 

Geographic  distribution. — Islands  of  Tanaga,  Adak,  and  Atka,  in 
the  Aleutian  chain,  Alaska,  together  with  probably  other  interven- 
ing and  adjoining  islands. 

Remarks. — This  new  race  is  similar  to  Nannus  troglodytes  ala- 
scensis  from  the  Pribilof  Islands,  but  its  bill  is  much  longer  and  its 
upper  parts  lighter.  While  intermediate  between  Nannus  troglo- 
dytes kiskensis  from  Kiska  Island  and  the  bird  occupying  Unalaska 
Island,  the  present  race  is  sufficiently  different  from  both  to  necessi- 
tate subspecific  distinction.  It  is,  of  all  the  races  inhabiting  the 
Aleutian  Islands,  the  one  nearest  in  characters  to  Nannus  troglo- 
dytes alascensis  of  the  Pribilof  Islands. 

^  Five  specimens,  from  the  Aleutian  Islands  of  Tanaga,  Adak,  and  Atka,  Alaska. 
*  Four  specimens,  from  Tanaga  and  Adak  Islands,  Alaska. 
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Measurements  of  individual  specimens  are  as  follows: 

Measurements  of  specimens  of  Nannus  troglodytes  tanagensis. 


a  Used  in  measurement  averages  on  p.  231.  ^  Type. 

NANNUS  TROGLODYTES  PETROPHILUS,  new  rabtpedes. 

Subspecific  characters, — Similar  to  Nannus  troglodytes  alascensia, 
but  wing  shorter;  bill  longer;  upper  parts  lighter,  much  more  rufes- 
cent ;  lower  parts  decidedly  paler,  and  posteriorly  with  narrower  and 
lighter  bars. 

Description. — ^Type,  adult  female,  No.  167340,  U.S.N.M.,  Biological 
Survey  Collection;  Unalaska,  Unalaska  Island,  Alaska,  October  23, 
1900 ;  W.  H.  Osgood ;  original  number,  569.  Crown  slightly  brown- 
ish Saccardo's  umber;  remainder  of  upper  parts  cinnamon  brown, 
but  more  tawny  on  the  rump ;  upper  tail-coverts  between  tawny  and 
cinnamon  brown,  and  with  scarcely  perceptible  darker  bars;  tail  of 
the  same  color  as  the  rump,  barred  conspicuously  with  brownish 
black;  wings  fuscous,  the  primaries  barred  with  pale  ochraceous 
buff,  the  remaining  feathers,  both  quills  and  coverts,  edged  or  barred 
with  sayal  brown;  lores  and  postocular  region  fuscous;  superciliary 
stripe  buffy  white;  sides  of  neck  like  the  back;  cheeks  mixed  fuscous 
and  pale  cinnamon;  lateral  lower  surface  and  the  lower  portion  of 
the  sides  of  the  neck,  pale  cinnamomeous,  between  cinnamon  and 
tawny  olive;  median  lower  parts  much  paler,  between  dull  light 
pinkish  cinnamon  and  pinkish  buff;  lower  tail-coverts  between 
tawny  and  cinnamon  brown,  and  together  with  the  abdomen  and 
flanks,  barred  narrowly  with  brownish  black;  lining  of  wing  pale 
buffy  flecked  with  fuscous. 
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Measurements. — ^Male:^  wing,  50-58  (average,  51.6)  mm.;  tail, 
30-36  (32.9) ;  exposed  culmen,  12.5-15  (13.8)  ;  tarsus,  17.5-20  (18.6) ; 
middle  toe  without  claw,  12.5-14.5  (13.7). 

Female: 2  wing,  47-50  (average,  49.2)  mm.;  tail,  30-33  (31.5); 
exposed  culmen,  12.5-13.5  (13) ;  tarsus,  18-19  (18.3) ;  middle  toe 
without  claw,  13-13.5  (13.3). 

Type-locality, — ^Unalaska  Island,  Aleutian  Islands,  Alaska. 

Geographic  distribution, — ^Unalaska,  Amaknak,  and  Akutan  Is- 
lands in  tiie  Aleutian  Islands,  Alaska. 

Remarks. — This  new  race  may  be  readily  distinguished  from 
N annus  troglodytes  alascensis^  with  which  it  has  heretofore  been  con- 
sidered identical,  owing,  of  course,  to  the  imperfect  material  avail- 
able from  the  Pribilof  Islands,  the  type-locality  of  the  latter.  The 
good  series  now  at  hand  makes  evident  its  excellent  characters  of 
both  in  size  and  color.  It  is,  in  fact,  nearest  to  N annus  troglodytes 
tanagenais^  from  which  it  differs  in  its  decidedly  shorter  bill ;  some- 
what more  abbreviated  wing;  more  rufescent  upper  parts;  and  more 
deeply  ochraceous  lower  surface.  It  is  apparently  confined  to  the 
islands  of  Unalaska,  Amaknak,  and  Akutan. 

Detailed  measurements  of  adult  specimens  are  as  follows : 

'Measurements  of  specimens  of  Nannus  troglodytes  petrophilus. 


a 

OQ 


U8876> 
170047  » 


78867  • 
78870* 
61635  > 
106653  s 

61330* 
61327* 

73508* 

167330* 

167340* 
81340* 

106654 

67820 


Sex. 


Male. 

...do. 
...do. 
...do. 
...do. 
...do. 
...do. 

...do. 
...do. 


...do... 
Female. 


...do... 
...do... 


LocaUty. 


Unalastoi  I.,  Aleutian  Is., 
Alaska. 

do 

do 

do 

.....do 

.....do 

do 

do 

Amaknak  I.,  Aleutian  Is., 

Alaska. 
Akutan  I.,  Aleutian  Is., 

Alaska. 
Unalaska  I.,  Aleutian  Is., 

Alaska. 

do.« 

niuliukl.,  Aleutian  Is., 

Alaska. 
Unalaska,   Unalaska   I., 

Aleutian  Is.,  Alaska. 
do 


Date. 


Collector. 


Aug.  16,1800 

July  15,1809 
June  7,1911 
Mar.  16,1879 

....do... 

Dec.  3,1871 
Oct.  19,1885 

Oct.  21,1871 
Oct.  22,1871 

May  13,1877 

Oct.   22,1900 

Oct.  23,1900 
Oct.  13,1880 

Oct.   19,1885 

May  14,1874 


W.  Palmer... 

R.  Rldgway.. 
A.  Wetmore.. 
L.  M.  Turner.. 

....do 

W.  H.  DaU... 
C.  H.  Town- 
send. 
W.  H.  Dall... 
....do 

E.  W.  Nelson. 

W.  H.  Osgood. 

...do 

T.  H.  Bean.... 

C.  H.  Town- 
send. 
L.  M.  Turner.. 


mm. 
51.0 

52.0 
51.5 
.63.0 
61.6 
50.0 
51.6 

52.0 
61.0 


mm, 

sao 

32.0 
33.0 
3L5 
34.0 
30.6 
34.6 

34.6 
36.0 


62.0,  33.0 
50.0  3ao 


50.0,  31.5 
47.5  33.0 


50.5 
50.0 


32.5 
31.5 


15.0 
13.5 
14.0 
13.5 
12.5 
13.0 

16.0 
13.5 

14.5 

13.6 

13.0 
12.6 

14.0 

16.0 


19.6 


19.0 
20.0 


19.0 
18.0 


18.0 
19.0 


l&O 
18.0 


i 

5 


mm, 
14.0 

14.0 
14.0 
14.0 


18.0 

18.6 
18.0 
18.0 
18.6  14.0 
17.6  13.0 


14.0 

14.6 
13.0 

12.6 

13.6 

13.6 
13.0 

14.6 

13.0 


./Ten  specimens,  from   Unalaska,   Amaknak,   and 
Alaska.     *^  » 

'Three  specimens,  from  Unalaska  Island,  Alaska. 

'Used  in  measurement  averages  on  p.  233. 

*Type. 


Akutan   Islands,    Aleutian    Islands, 
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NANNUS  TROGLODYTES  SEBODIENSIS  Brooks. 

Nannus  hiemalia  semidiensis  Bbooks,  Bull.  Mus.  Comp.  Zo(5L,  vol.  59,  No.  5, 
September,  1915.  p.  406  (Choyiet  Island,  Semidi  Islands,  Alaska.) 

/Subspecific  characters. — Similar  to  N annus  troglodytes  petrophUus^ 
but  wing,  tail,  and  bill  somewhat  longer ;  upper  parts  less  ref uscent 
(more  grayish)  and  somewhat  darker;  under  surface  paler,  less 
deeply  ochraceous,  and  posteriorly  rather  more  heavily  barred. 

Measurements, — ^Male;^  wing,  52.5-54  (average,  53.3)  mm.;  tail, 
33-36  (34) ;  exposed  eulmen,  16;  tarsus,  18.5-19  (18.8) ;  middle  toe 
without  claw,  14r-14.5  (14.3). 

Type-locaUty. — Choyiet  Island,  Semidi  Islands,  Alaska. 

Geographic  distribution, — Semidi  Islands,  Alaska. 

Remarks, — This,  recently  described  race  differs  from  Nannus  tro- 
glodytes dlascensis  in  its  decidedly  longer  bill  and  somewhat  longer 
tarsus  and  middle  toe ;  somewhat  lighter,  less  ruf escent  upper  parts ; 
and  paler,  less  ochraceous  lower  surface.  It  is  a  distinct  subspecies, 
nearest  in  characters  to  Nannus  troglodytes  tanagensis^  but  differing 
from  this  in  somewhat  less  rufescent  upper  parts  aiXd  paler  lower 
surface,  particularly  on  the  posterior  portion.  It  appears  to  be  con- 
fined to  the  Semidi  Islands;  and  the  original  specimens,  of  which  the 
measurements  are  given  below,  are  the  only  ones,  so  far  as  known, 
that  exist  in  collections. 

Mea8ureme7its  of  specimens  of  Natmus  troglodytes  semidiensis. 


Museamand 
number. 

Sex. 

LocaUty. 

Date. 

CoUector. 

1 

a 

i 

1 

J 

si 

M.C.Z.667110. 

J.    E.    Thayer 
3032.a 

Male.. 
...do.. 

Choylot  I..  Semidi 
Is..  Alaska.  6 

North  Semidi  I., 
Semidi  Is.,  Alaska. 

Apr.  18,1913 
Apr.  19,1913 

W.S.Brooks.. 
J.  Dixon 

mm. 
51.0 

52.5 

mm 
35.0 

33.0 

mm. 
15.0 

15.0 

mm. 
18.6 

19.0 

mm, 
14.0 

14.5 

o  Used  in  measurement  averages  on  p.  234. 


&Type. 


NANNUS  TROGLODYTES  HBLLERI  (Osgood). 

Anorthura  hiemalis  helleri  Osgood,  Auk,  vol.  18,  No.  2,  April,  1901,  p.  181 
(English  Bay,  near  Kodiak,  Kodiak  Island,  Alaska). 

Subspecific  ch/xracters. — Similar  to  Narmus  troglodytes  petrophilus^ 
but  smaller,  especially  the  bill;  upper  surface  much  darker,  more 
sooty  (less  rufescent) ;  dark  bars  of  lower  back,  rump,  and  upper  tail- 
coverts  more  conspicuous;  lower  parts  darker,  and  posteriorly  more 
heavily  dark-barred. 

^Two  specimens,  from  the  Semidi  Islands,  Alaska. 


Digitized  by  VjOOQ IC 


HO.  2265.    THB  WREN  0ENU8  NANNU8  BlLLBERCh-OBERHOLSER,       235 

MeaauTements. — Male:^  wing,  49-49.5  (average,  49.3)  mm.;  tail, 
80.5-32  (31.3) ;  exposed  culmen,  11.5;  tarsus,  16.5-17.5  (17) ;  middle 
toe  without  claw,  12. 

Type-locality, — English  Bay,  near  Kodiak,  Kodiak  Island,  Alaska, 

Geographic  distribtUion. — ^Kodiak  Island. 

Remarks. — ^This  island  race  is  similar  to  Nannus  troglodytes  ala- 
scensis,  but  is  smaller  throughout;  slightly  more  rufescent  on  the 
upper  surface,  the  dark  bars  on  the  posterior  portion  being  more 
conspicuous;  and  it  averages  darker  below.  With  the  better  material 
of  Narurvus  troglodytes  alascensis  now  available,  it  is  readily  seen  that 
the  present  race  intergrades  with  that  form  by  individual  variation. 
Very  few  specimens  of  the  present  race  exist  in  collections,  and  it 
thus  is  still  one  of  the  rarest  American  forms  of  the  genus. 
Detailed  measurements  are  as  follows : 

Measurements  of  specimens  of  Nannus  troglodytes  Jielleri, 


a  Used  in  measurement  averages  on  p.  235.  ^  Type. 

NANNUS  TROGLODTTES  PACIFICUS  (Baird). 

Troglodytes  hyemalis  var.  pacificus  Baibd,  Rev.  Amer.  Birds,  vol.  1,  1864, 
p.  145  (Puget  Sound). 

Subspecific  characters. — Similar  to  Nannies  troglodytes  heller  I,  but 
smaller,  except  feet,  which  are  larger;  and  coloration  brighter. 

Measurements. — Male:*  wing,  44^-49.5  (average,  46.5)  mm.;  tail, 
28-33.5  (30.3) ;  exposed  culmen,  10-11.3  (10.6) ;  tarsus,  17-19.5  (18) ; 
middle  toe  without  claw,  11.5-13.5  (12.8). 

Female: »  wing,  43.5-47.5  (average,  45.4)  mm.;  tail,  28-31  (29.7) ; 
exposed  culmen,  10-10.9  (10.4) ;  tarsus,  17-18.5  (17.9) ;  middle  too 
without  claw,  11.5-13.5  (12.5). 

Type-locality. — Simiahmoo,  Puget  Sound,  Washington. 

^Two  specimens*  from  Kodiak  Islands,  Alaska. 

•Ten  specimens,  from  the  western  United  States,  British  Colombia,  and  southeastern 
Alaska. 
•Ten  specimens,  from  the  western  United  States. 
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Geographic  distribution. — ^Western  North  America.  Breeds  north 
to  western  Alberta,  northern  British  Columbia,  and  Prince  William 
Sound,  Alaska;  west  to  the  Pacific  coast  of  southeastern  Alaska, 
British  Columbia,  Washington,  and  California ;  south  to  central  Cali- 
fornia, central  Oregon,  and  southern  Idaho;  and  east  to  western 
Montana  and  western  Alberta.  Winters  south  to  southern  Cali- 
fornia, southern  Arizona,  and  southern  New  Mexico. 

NANNUS  TROGLODYTES  HfEMAUS  (VIdUot). 

Troglodytes  hiemalis  Vieillot,  Nouv.  Diet  d'Hlst.  Nat.,  vol.  84, 1819,  p.  514 

(Nova  Scotia  and  New  York). 
Troglodytes  parvulus,  var.  americanus  Naxjmann,  Naturg.  VOg.  DeutscliLy 

vol.  3,  1823,  p.  724  (table). 

Subspecific  characters. — Similar  to  Nannus  troglodytes  pacifums, 
but  paler  above,  and  posteriorly  more  distinctly  barred ;  lower  parts 
also  much  paler  and  duller. 

Measurements. — ^Male:^  wing,  45-^0  (average,  47.6)  mm.;  tail, 
28-^2  (30.3) ;  exposed  culmen,  10-11.2  (10.7) ;  tarsus,  18-19.5  (18.5) ; 
middle  toe  without  claw,  12-13  (12.8). 

Female:*  wing,  40-47  (average,  44.B)  mm.;  tail,  25-30  (27.8) ;  ex- 
posed culmen,  10.1-11.2  (10.7) ;  tarsus,  17-18.5  (17.8) ;  middle  toe 
without  claw,  11-13  (12). 

Type-locality. — Nova  Scotia.* 

Geographic  distribution. — Eastern  United  States  and  southeastern 
Canada.  Breeds  north  to  Newfoundland,  central  Quebec,  northern 
Ontario,  southern  Manitoba,  and  central  Alberta;  west  to  central 
Alberta;  south  to  central  Minnesota,  northern  Wisconsin,  central 
Michigan,  southern  Ontario,  Massachusetts,  and  along  the  Allegheny 
Mountains  to  southwestern  North  Carolina;  east  to  the  Allegheny 
Mountains  in  North  Carolina  and  Pennsylvania,  to  Massachusetts, 
and  the  Atlantic  coast  from  Maine  to  Newfoundland.  Winters  from 
the  northern  part  of  the  eastern  United  States,  south  to  Texas, 
Louisiana,  Alabama,  and  northern  Florida.    Casual  west  to  Colorado. 

^Ten  Bpedmens,  from  Maryland  and  the  Dlatrlct  of  Colombia. 

'Nine  specimens,  from  Ifassachnsetts,  New  Tork,  Maryland,  New  Jersey,  niinols,  and 
the  District  of  Colambla. 
*  Designated  by  Oberhoiser,  Ank,  yol.  10,  No.  2,  April,  1902,  p.  178. 
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ADDITIONS  AND  CORRECTIONS  TO  "THE  TYPE-SPE- 
CIES  OF  THE  GENERA  OF  THE  CYNIPOIDEA  OR  THE 
GALL.  WASPS  AND  PARASITIC  CYNIPOIDS." 


By  S.  A.  RoHWER  and  Margabet  M.  Fagan, 
Bureau  of  Entomology,  United  States  Department  of  Agriculture, 


INTRODUCTION. 

In  the  paper  on  The  Type  Species  of  the  Genera  of  the  Cynipoidea, 
or  the  Gall  Wasps  and  Parasitic  Cynipoids,  published  in  the  Pro- 
ceedings of  the  U.  S.  National  Museum,^  there  are  several  omissions 
and  errors  requiring  correction. 

These  corrections,  which  were  called  to  our  attention  by  the  kind- 
ness of  Mr.  L.  H.  Weld,  include  the  addition  of  a  few  generic  names, 
several  overlooked  type  designations,  and  corrections  of  dates,  page 
references,  and  orthography. 

In  the  case  of  the  page  references  for  the  genotypes  transferred  by 
Dalla  Torre  and  Kieffer  to  other  genera,  the  pages  quoted  in  the 
paper  refer  to  the  page  of  the  synonymy  of  the  genus  and  not  to  the 
page  of  the  transfer  of  the  type-species. 

CORRECTIONS. 
Page  860: 

Allocynipa  Kieffer.    Correct  reference  is: 

Phil.  Journ.  Sci.,  vol.  9,  sec.  D,  1914,  p.  185. 
Page  862 : 

Aulacidea  Ashmead.    Change  "  Present  designation  "  to  Original  designation. 
Auloxysta  should  read: 

Aulozysta  THOM80N=(Bothriozy8ta  Kieffeb). 

Opusc.  Entom.,  P.  8,  1887,  p.  811.    Seven  species. 

Type. — Auloxysta  nigripes   Thomson    (Designated   by   Ashmead, 

1903,  p.  142.) 
[Tjve.— Auloxysta  striata  Thomson.     (Rohwer  and  Fagan  1917.)] 
Isogenotyplc  with  Bothrioxysta  Kieffer.    Genotype  placed  in  P/ioe- 
noglyphis  FOrster  by  Dalla  Torre  and  Kieffer,  1910,  p.  294. 
Belenocnema  should  be: 

Belonoonema.    Both  spellings  occurred  in  the  original  discussion  of  the 
genus,  but  inasmuch  as  Mayr  himself  pointed  out  the  error  of  the 
spelling  Belenocnema  it  is  better  to  use  Belonoonema. 
Bothrioxysta  should  read : 

(Bothrioxysta  Kieffeb)  =  Aulozysta  Thomson. 

Bull.  Soa  Hist.  Nat.  Metz  (2),  vol.  10,  1902,  p.  IL 
Type, — Auloxysta  nigripes  Thomson.     (Rohwer  and  Fagan,  1917.) 
Isogenotyplc  with  Auloxysta  Thomson.    Genotype  placed  in  PhaO' 
noglyphis  by  Dalla  Torre  and  Kieffer,  1910,  p.  294. 

»  Vol.  68,  June  6,  1917,  pp.  857-880. 

PROCEEDINQS  U.  S.  national  MUSEUM,  VOL.  66-NO.  2266.    ^^ 

237 


Digitized  by  VjOOQ IC 


238  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  55. 

Page  863 : 

Charips.    Add  to  first  line: 

=  (Xy8tiit  Habtig,  not  Sch5nhebb). 
After  Charips  Insert: 
Chaiipsella  BairrHES. 

Rev.  Chllena  Hist  Nat.,  vol.  17,  1918.  pp.  159-160. 

Bol.  Mus.  Nac.  Chile,  vol.  5.  1913,  p.  200. 

Type. — CharipaeUa  laevigata  Br^thes.     (Original  designation  and 

monobasic). 
The  same  article  was  published  in  two  places.    Which  has  priority 
can  not  at  present  be  determined. 
CUditoma  FObsteb  should  be  (Clidotoma  F5b8teb).  emendatioD  for  Kleido- 

toma  Westwood. 
After  CompsodryoxenuM  insert: 
Conaspicera  Hedicke. 

Nyt  Mag.  Naturvidensk.,  Krlstlanla,  vol.  52,  1914,  p.  353. 
Type. — Conaspicera  norvegica  Hediclce.    (Original  designation  and 
monobasic. 
(Conatpldla  Hedicke,  not  Konow,  1898)=C7iiooonafpidla,  new  name. 
Deutsch.  Ent.  Zeltschr.,  1914,  p.  635. 

Type. — Conaspidia    neotropica    Hedicke.      (Original    designation    and 
monobasic.    This  name  was  proposed  by  Konow  in  1898  for  a  genus 
in  the  Tcnthredinoidea. 
Page  364: 

After  (Cynlps  Authors)  insert: 

Cynooonaspidla,  new  name=  (Conaspidia  Hedicke,  not  Konow,  1898). 
Type. — Conaspidia  neotropica  Hedicke.      (A  new   name  takes  same 
type.) 
Page  366: 

Dryorrhizoxenus  Ashmead  should  be  Dryorhlzozenus.    Also  correct  Belenoo- 
nema  to  Belonocnema. 
Page  867: 

Eucoela  Westwood  should  be  Eacoila  Westwood. 
After  Eucoilidea  insert: 
Engonaspis  Hedicke. 

Deutsch.  Ent.  Zeltschr.,  1914,  p.  637. 

Type. — Eugonaspis  surinamensis  Hedicke.     (Original  desigtiation 
and  monobasic.) 
Olaura^pidia,    In  last  sentence  change  Aspistophyza  to  Apistophyza. 
Olyptoxysta.    Insert  after  reference: 

Type.^Olyptoxysta  heterocera  Thomson.     (Designated  by   Ashmead, 
1903,  p.  142.) 

[Olyptoxysta    xanthocephala    Thomson.     (Rohwer    and     Fagan, 
1917).] 
Page  368: 

Oonieucoela  Kleifer.    Page  reference  should  be  p.  112. 
Insert  after  Oronotoma: 

Eartigia  Rondani  not    (Schi0dte,  1838),  Boie,  1856,  not  Romneau- 
Desvoidy,     1863 )  =  ( Terai     Habtig,     not     Treitschke  )  =  Dryoterai 

FdBSTEB. 

Bol.  Soc.  Ent.  Ital.,  vol.  3,  1871,  p.  232,  footnote. 
Type. — Teras  terminalis  Fabricius.    (A  new  name  takes  same  type.) 
Isogenotypic  with  Teras  Hartig  and  Dryoterat  FOrster. 
HeteroUus.    Change  vol.  18  to  vol.  17. 
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Page  371  : 

Megapelmus.    Change  page  reference  for  Dalla  Torre  and  Kieffer,  1910, 

from  38  to  35. 
Melanips.    After  reference  Insert: 

Scytodes  opacus  Hartlg.     (Designated  by  FOrstor,  1869,  p.  367.) 
[Cynips  urtwae  Klrby.     (Designatetl  by  Westwood,  1840,  Syn.,  p.  56.)  ; 

Figitea  urticcti  Dahlbom  (designated  by  Ashmead,  1903,  p.  9.)] 
The  Cynips  uriicae  included  by  Westwood  in  1840  was  nomen  nudum 
and  can  not  affect  the  status  of  the  genus.    Apparently  the  species 
which    Westwood   considered   as   Kirby's   urticae   is   the   same   as 
urticeti  Dahlbom,  the  only  species  Included  by  Thomson   (1861)  in 
Melanips, 
After  Moneucoela  Insert: 
Uyrtopsen  RttssAAMEN. 

Marcellla,  vol.  6,  1907.  p.  136. 

Type. — Myrtopsen  mayri  RUhsaamen.     (Monobasic.) 
Ncuroterus.    Change : 

(Designated  by  BeutenmaUer,  1910)  to 
(Designated  by  Ashmead,  1903,  p.  151). 
Page  372 : 

Onychia,    Add  parenthesis: 

(Onychia  (Haliday)  Westwood,  not  HCbneb,  1816.) 
Insert : 

[Type. — Onychia  notata  Fonscolombe.    (Designated  by  FiJrster,  1869,  p. 
362.)     Type. — CaUaspidia   fonscolombei   Dahlbom.     (Designated   by 
Ashmead,  1903,  p.  11.)] 
After  Onychia  Insert : 

(Fantelia  Kieffer,  not  Bolivar,  1887)=Fanteliella  Kieffer. 
Andre,  Spec.  Hym.  Eur.  Algeria,  vol.  7,  bis  1,  p.  248. 
Type. — Aulax  fedtschenkoi  (Rfibsaamen).     (Monobasic.) 
Fantellella  KiErFER=(Pantella  Kieffer,  not  Bolivar,  1887.     Change  date 

from  1902  to  1899. 
Paraulax,    Add,  on  line  below  reference : 

Rev.  Chllena  Hist.  Nat.,  vol.  8,  1904,  p.  43. 

The  descriptions  are  identical  in  both  articles,  and  it  is  impossible  to 
determine  which  has  priority. 
Page  374: 

Pseudeucoila,     Add:  Genotype  placed  in  PsUodora  by  Dalla  Torre  and 

Kieffer,  1910,  p.  195. 
PsUogaster,    Correct  anthyomyiarum  Hartlg  to  anthomyiarum  Bouchfi. 
Page  375 : 

After  Sagaris  insert: 
Salpiote^  Kieffer. 

Voyage  de  Ch.  Alluaud  et  R.  Jeannel  en  Afrlque  orientale  (1911- 

12),  Hym.,  vol.  1,  1913,  p.  31. 
Type. — Salpictea  ruflventris   Kieffer.     (Original  designation   and 
monobasic.) 
Scytodes,    Add :  Isogenotypic  with  Melanips  (Walker)  Giraud. 
Page  876: 

Synergus,    Add:    [Synergus  nigripes  Hartlg.     (Designated  by  Ashmead, 

1903,  p.  145.)] 
Tetrarhoptra,    Change    Cliditoma   heterotoma   Thomson   to    (CHdotoma) 
Kleidotoma  heterotoma  Thomson. 
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Page  376— Continued. 

Tetratoma  should  read : 

Tetratoma  Gamebon  (not  Fabbicius). 

Monogr.  Brit,  Phytoph.  Hym.,  vol.  3, 1800,  p.  223.    Four  species. 
Type. — Kleiditoma     tetratoma     Thomson.      (Present     designation.) 
(Kleiditoma  heterotoma  Thomson,  designated  by  Rohwer  and  Fagan, 
1917,  not  originally  included.) 
Genotype  in  Tetrarhoptra  by  Dalla  Torre  and  Kleffer,  1919,  p.  214. 
Page  378 : 

Xystus  should  read : 

(Xystus  Habtiq,  not  Schonhebb,  1826)  =  (AUotrla  Westwood)  =ClLaripi 
Haliday,  Zeitschr.  f.  Entom.,  vol.  2  (1839)  1840,  p.  186.    Ten  species. 
Type. — {Xystus     erythrocephalus     Hartig.)     (Rohwer     and     Fagan, 
1917)  =Allotria  victrix  Westwood,  teste  Dalla  Torre  and  Kieffer, 
1910.  p.  285. 
Isogenotypic  through  synonymy  with  AllotHa  Westwood.    Genotyi)e 
placed  in  Charips  by  Dalla  Torre  and  Kleffer,  1910,  p.  267. 
Zygosis  should  read  ,after  reference: 

Type. — Figites  urticeti  Dahlbom  (error  in  n&me)  =PsUogaster  heterop- 
terus  Hartig.     (Original  designation.) 
Note. — This  name  was  proposed  for  Dahlbom*s  subdivision  II  of  the  genus 
Figites,   This  is  clear  from  the  reference  given  by  FQrster.    The  mention- 
ing of  urticeti  as  type,  is,  as  Dalla  Torre  and  Kleffer  (Das  Tlerrelch, 
1910,  p.  81)  point  out,  a  typographical  error.    In  the  synonymy  given  by 
F($rster  the  first  valid  name  is  heteropterus  Hartig,  which  must  be  chosen 
as  the  valid  type  of  Zygosis  FOrster.    This  agrees  with  Dalla  Torre  and 
Kleffer*s  Interpretation. 
Page  879: 

After  fasciatipennis  add:  fedtschenkoi  RUbsaamen,  (Aulax)  Pantella. 
After  fonscolorfibei  add:  fonscolombel  Dahlbom,  (Callaspldia)  Onychia. 
After  heptatom<i  add:  heterocera  Thomson,  Glyptoxysta. 
After  kollari  add :  laevigata  Brfethes,  Charipsella. 
Page  380: 

After  marianii  Kleffer,    (Calllrhytls)    Floriella  add:   mayri  RUbsaamen, 

Myrtopsen. 
After  nebulosa  add: 

neotropica  Hedicke,  Gonaspidia. 
neotropica  Hedicke,  (Conaspidla)  Cynoconaspldla. 
After  nigrifemora  add : 

nlgripes  Hartig,  Synergus. 
nlgrlpes  Thomson,  Auloxysta. 
After  noricus  add : 

norvegica  Hedicke,  Conasplcera. 
notata  Fonscolombe,  Onychia. 
After  ruflventris  Glraud  add :  rufiventrls  Kleffer,  Salpictea 
After  sulcata  add :  surinamensis  Hedicke,  Eugonaspls. 
After  terminalis  Fabrlclus,  (Cynlps)  Dryoteras  add:  termlnalis  Fabrlcius, 

(Cynips)  Hartigia. 
After    tetratoma   Thomson,    (Clidotoma)    Tetrarhoptra    add:   itetratoma 

Thomson,  (Clidotoma)  Tetratoma. 
After  unicarinata  add:  urtlcae  Kirby,   (CJynlps)  Melanlps. 
After  urticarum  add:  urticeti  Dahlbom,  (Figites)  Dlceraea. 

Melanlps. 
Zygosis. 
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THE  BRANCHIOBDELUD  WORMS  IN  THE  COLLEC- 
TIONS OF  THE  UNITED  STATES  NATIONAL  MUSEUM, 
WITH  DESCRIPTIONS  OF  NEW  GENERA  AND  NEW 
SPECIES. 


By  Max  M.  Ellis, 

0/  the  University  of  Colorado,  Boulder,  Colorado. 


The  Branchiobdellid  worms  discussed  in  this  paper  include  those 
in  the  United  States  National  Museum  collection  and  worms  from 
various  localities,  obtained  in  many  cases  through  the  personal 
efforts  of  various  collectors.  It  is  a  pleasure  to  thank  these  col- 
lectors and  credit  the  specimens  to  them  under  the  proper  species. 
The  writer  is  indebted  particularly  to  the  United  States  National 
Museum  for  the  loan  of  specimens;  to  . 

Prof.  J.  Percy  Moore,  of  the  University       ^  ^^     \  ,-^ 

of  Pennsylvania,  for  valuable  material  *\e*s.       ^<^^*—-« 

for  comparison;  to  Prof.  Frank  Smith,     ^ ^j^v^C;^*-^. c 

of  the  University  of  Illinois,  for  va-  Y-^^'yc 

rious  favors  in   connection  with   this  //^^^  "n 

work;  and  to  Dr.  Walter  Faxon,  of  ^/  'y 

Harvard  University,  for  the  determina-   ^^^^  i.-^^oittal  «ciion  theouoh  a 
tion  of  many  of  the  host  species  of      toothof  THs"B"oBDBRor  thb 

crayusn.       ^  hbnsis  obeqoherbis  vaaA   from 

In  studying  these  worms  special  at-       tooeni,  obiooh.  pobtioh  below 

4.^^4-:^«      «T««      ,Ji^^^      4.^      4.U«      i««,      ^U^«  AB—AMTEBIOB  FACl,  POBTION  ABOVE 

tention  was  given  to  the  jaw  char-  dc-suffobtdig  fa^.,  pobtion  b.. 
acters  and  to  the  variation  in  the  ww  if-dbntal  facb,  o-ba«b  of 
number  of  teeth.  A  sagittal  section  '^^.  h-"*""^  "«»«• 
of  either  jaw  is  roughly  triangular  in  outline,  so  that  the  jaw 
may  be  considered  as  having  three  feces.  These  have  been  termed 
the  supporting  face  (fig.  1,  portion  above  do)^  the  anterior  face  (por- 
tion below  aJ),  and  the  dental  face  (portion  below  ef).  When  the 
jaw  is  in  place  the  supporting  face  and  a  considerable  portion  of 
the  dental  face  are  imbedded  in  the  wall  of  the  pharynx,  the  teeth 
are  directed  caudad  down  the  pharynx,  and  the  anterior  face  lies 
parallel  to  the  long  axis  of  the  body  in  the  lumen  of  the  pharynx. 
When  the  jaw  is  in  use  the  teeth  and  part  of  the  dental  face  are 
swung  into  the  lumen  of  the  pharynx  by  a  movement  of  the  entire 
jaw.  Of  these  three  faces  of  the  jaw,  the  anterior  is  the  most  regu- 
lar. The  anterior  or  cephalic  margin  of  the  supporting  face  has 
been  designated  the  base  of  the  jaw  (g)  and  the  posterior  or  caudal 
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margin  the  dental  ridge  (A).  Unless  otherwise  specified,  the  outline 
drawings  of  the  jaws  show  the  jaw  lying  on  its  anterior  face — ^that 
is,  as  if  viewed  from  point  e  in  figure  1.  In  this  view  the  entire 
dental  ridge  (fig.  2,  hr-h)  and  the  base  of  the  jaw  {g)  may  be  seen. 
The  dental  ridge  is  usually  sinuous  in  outline,  following  the  bases 
of  the  several  teeth.  The  base  of  the  jaw  may  be  regular  or  deeply 
emarginate. 

In  some  species  of  the  genus  Cambarincola  the  posterior  portion  of 
the  dental  face  (fig.  1,  d  e)  may  be  produced  caudad  in  large  speci- 
mens so  that  it  extends  beyond  the  level  of  the  longest  tooth  in  the 
jaw,  if  the  jaw  is  viewed  from  point  e.  If  viewed  from  the  anterior 
face  (point  /) ,  this  produced  portion  of  the  dental  face  forms  a  hood 
over  the  teeth  and  may  be  seen  lying  behind  tbem.  In  figioB  17  a 
small  hood  of  this  sort  is  shown,  although  this  jaw  is  viewed  from 
the  hood  side. 

In  all  of  the  ipeoies  examined  the  jaws,  and  the  dental  face  in 
particular,  were  moi^  or  less  arcuate.    In  measuring  the  jaws  this 

fact  should  be  remembered,  as  the  teeth  do 
not  Ik  in  a  single  plane  and  the  jaw  may  be 
perceptibly  flattened  and  thereby  widened 
h     in  an  effort  to  force  the  teeth  into  one  focal 
plane. 
The  dentition  of  the  jaws  has  been  ex- 
^  pressed  by  two  numbers,  the  first  in  each 

^^"ifi^o^reoM  poOT  ^*^  referring  to  the  number  of  teeth,  re- 
E  m  fia.  I.  A-c-TEKfH,  a-  gardless  of  size  or  shape,  on  the  dorsal  or 
wTOE.^  'AW,  H-H-DEHTAL  ^pp^  j^^^  jj^^  ^j^^  second  to  the  number 
of  teeth  on  the  ventral  or  lower  jaw.  Con- 
sidering the  relative  si^se  and  position  of  the  teeth  on  the  jaw  several 
tjrpes  of  jaws  were  recognized,  each  of  which  has  been  designated  by  a 
roman  numeral.  The  primitive  type  of  jaw  seems  to  be  one  with  sev- 
eral, snbequal  teeth  (fig.  2).  The  modifications  of  this  type  have  pro- 
gressed along  either  or  both  of  two  lines,  (1 )  a  reduction  in  number  of 
teeth,  and  (2)  an  increase  in  the  size  of  certain  teeth  correlated  with 
the  reduction  in  size  of  certain  other  teeth.  As  the  arrangement  of  the 
teeth  on  each  jaw  in  species  regularly  having  a  dental  formula  of 
5-S  or  less  could  be  interpreted  in  terms  of  a  5-toothed  jaw,  the 
teeth  of  which  are  symmetrically  placed  with  reference  to  the  median 
axis  ^i  the  jaw,  the  5-toothed  jaw  was  chosen  as  a  standard  for 
the  doscription  of  jaws.  Considering  tiie  5-toothed  jaw  as  typical, 
its  teeth  have  been  lettered  O-B-A-B-C  (fig.  2).  Capital  letters  have 
been  used  when  the  teeth  were  subequal  and  both  capital  and  small 
letters  when  the  teeth  varied  in  length,  long  teeth  being  denoted  by 
capitals.  In  the  jaws  bearing  more  than  five  teeth  in  the  occasional 
individuals  of  species  regularly  having  a  dental  formula  of  5-6 
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or  less,  the  extra  tooth  or  teeth  were  placed  asymmetrically,  the  five 
principal  teeth  following  the  5-toothed  jaw  plan.  Jaws  of  species 
having  a  dental  formula  of  6-6  or  more  approached  the  primitive 
jaw  type,  e3pecially  as  the  teeth  of  6-^  and  7-6  jaws  were  usually 
more  or  less  subequal.  Among  the  speoies  studied  those  having  such 
dental  formulae  possessed  other  primitive  characters.  It  was  also 
found  that  the  ventral  jaw  usually  bore  a  smaller  number  of  teeth 
than  the  upper,  if  both  jaws  did  not  carry  the  same  number  of  teeth. 
For  this  reason  the  upper  jaw  was  selected  for  purposes  of  com- 
parison when  but  one  jaw  was  used. 

Fi:om  the  sections  studied  the  number  imd  position  of  the  major 
pharyngeal  diverticula  and  the  presence  or  absence  of  buttress-like 
supports  of  connective  tissue  attached  to  the  intersegmental  parti- 
tions were  considered  to  taxonomic  value.  The  major  pharyngeal 
diverticula  may  be  seen  to  best  advantage  in  sagittal  sections  (pi.  10, 
fig.  2),  although  they  may  be  located  in  good  whole  mounts  of  com- 
pressed worms.  These  pharyngeal  diverticula  are  not  to  be  confused 
with  the  slight  invaginations  of  the  pharyngeal  wall,  nor  with  a  fold 
in  the  pharyngeal  wall  near  the  posterior  end  of  the  pharynx  (found 
in  many  preserved  specimens),  due  to  the  pushing  forward  of  the 
esophageal  portion  of  the  alimentary  canal  so  tiiat  the  anterior  end 
of  the  esophagus  partly  tdescopes  i^  posterior  end  of  the  pharynx. 

The  buttress-like  suppiuis  of  the  intersegmental  partitions  are 
found  easily,  if  they  ^are  present  in  the  specimen,  in  cross-sections 
(pi.  10,  fig.  1).  The  8upp(»ts  extend  from  the  lateral  portions  of 
the  inters^mental  partitions  like  braces,  and  lie  more  or  less  parallel 
to  the  long  axis  of  the  body,  so  that  in  certain  cross-sections  they 
appear  to  divide  the  cavity  of  the  segment  into  three  or  more 
compartments. 

XIRQNODRHiUS»  i 


Branchiobdellid  worms  having:  Two  pairs  of  testes,  one  pair  in 
segment  V  and  one  pair  in  segment  VT,  each  nephridium  of  the 
anterior  pair  opening  to  the  outside  through  a  separate  pore  in  the 
dorsal  half  of  segment  III;  spermatheca  simple,  not  bifid;  no  acces- 
sory sperm  tube;  three  major  pharyngeal  diverticula,  two  dorsal 
and  one  ventral ;  the  intersegmental  septa  in  the  posterior  half  of  the 
body  with  butress-like  supports  more  or  less  well  developed;  seg- 
ments I  to  IX,  inclusive,  distinct,  cacti  segment  being  slightly  con- 
stricted anteriorly  and  posteriorly,  so  that  its  junctions  with  the 
adjoining  segments  are  well  defined ;  at  least  nine  distinct  segments 
visible  in  a  dorsal  view;  the  alimentary  canal  straight,  its  maximum 
enlcorgcment  in  segments  III  and  IV;  a  somewhat  concave,  glandular 
adhesive  disk  near  each  lateral  margin  of  the  ventral  surface  of  seg- 
ments Vin  and  IX ;  the  anal  opening  dorsal  or  dorso-terminal ;  the 
caiulal  sucker  ventral ;  and  the  body  distinctly  depressed. 
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Type-speciea. — Xironodrilus  farmosus^  new  species. 

This  genus  as  here  defined  includes  two  species  which  may  be  dis- 
tinguished by  the  following  key. 

a*.  Middle  tooth  of  the  upper  Jaw  the  longest  tooth  on  the  Jaw  if  the  teeth  are 
odd  in  mimber ;  middle  pair  of  teeth  of  tlie  upper  Jaw  subequal  and  longer 
than  the  other  teeth,  if  the  teeth  are  eren  in  nmnber;  teeth  increasing 
rather  regularly  in  size  from  the  outer  edges  of  the  Jaw  to  the  middle  of 
the  Jaw ;  dental  formula  5-4,  varying  from  4-8  to  e-5.  X,  Jormosus,  new 
species. 

o".  Middle  tooth  of  the  upper  Jaw  distinctly  shorter  than  either  of  the  two  teeth 
adjoining  the  middle  tooth ;  dental  formula  4-4  or  5-4,  varying  from  8-3 
to  5-5.    X,  pvXcherrivMn  (Moore). 

XIKONODRILUS  FORMOSUS,  new  ipedes. 

Plate  11,  flg.  2. 

Type.— Csit.  No.  17626,  U.S.N.M!,  body  length  2.7  mm.,  ^Vhite 
River,  Irondale,  near  Anderson,  Indiana,  August,  1915  (M.  M.  Ellis), 
on  Cambanis  rusticua  Girard  (det.  Faxon). 

Paraiypes.—Ten^  Cat.  No.  17627,  U.S.N.M.,  and  10  others,  col- 
lected with  the  type. 

Additional  specimens. — 500,  White  River,  Irondale,  near  Anderson, 
Indiana,  summers  of  1914r-16  (M.  M.  Ellis),  on  Gambarus  rustious 
Girard  (det.  Faxon);  six,  one=Cat.  No.  17628,  U.S.N.M.,  White 
River,  Noblesville,  Indiana,  June  23,  1916  (M.  M.  Ellis),  on  Camr- 
harus  rustious  Girard ;  three.  Lake  Michigan,  Charlevoix,  Michigan, 
August  12,  1914  (M.  M.  Ellis),  on  Gcmharus  propinguus  Girard 
(det  Faxon) ;  three,  Wabash  River,  Vincennes,  Indiana,  August, 
1913  (M.  M.  Ellis),  on  Cambarus  propinquus  Girard;  one,  between 
Paoli  and  Wyandotte,  Indiana  (O.  P.  Hay),  on  Cambarus  rusHcus 
Girard,  Cat.  No.  17629,  U.S.N.M. 

Description. — ^Body  rather  elongate  and  distinctly  depressed; 
width  of  the  head  approximately  equal  to  that  of  segment  I  and  less 
than  that  of  segment  11;  body  segments  increasing  in  width  regu- 
larly from  segment  I  to  segment  Vll ;  segment  VU  usually  the  widest 
segment  of  the  body  (in  strongly  contracted  specimens  and  in  speci- 
mens in  which  segment  VII  is  not  distended  with  sex  cells,  segments 
VII  and  Vin  are  usually  about  the  same  width,  or  segment  VIII 
may  be  slightly  wider  than  segment  Vll) ;  nine  body  segments  dis- 
tinct and  easily  seen  in  the  dorsal  view;  each  segment  slightly  con- 
stricted anteriorly  and  posteriorly  so  that  the  junctions  of  the  seg- 
ments are  evident;  segments  narrowing  regularly  and  rapidly  from 
the  middle  of  segment  VIII  to  the  caudal  sucker;  diameter  of  caudal 
sucker  less  than  or  barely  equal  to  the  width  of  the  head;  head  sub- 
cylindrical,  its  anterior  third  defined  by  a  groove  or  constriction ;  lips 
two,  the  upper  slightly  longer  than  the  lower;  both  upper  and  lower 
lips  with  small  but  rather  definite  median  emargination,  otherwise 
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F  lo.  3.— Upper  jaw  of 
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entire;  margins  of  the  lips  bearing  a  few  short,  transparent  bristles; 
tooth  formula  usually  5-4  or  5-5,  varying  from  4-3  to  6-6 ;  upper  jaw 
usually  type  V,  lower  jaw  type  V  or  type  VI;  tooth  plan  of  both 
jaws  C'B'A'B'Cy  upper  jaw  sometimes  c-B-A-B-c-d;  width  of  lower 
jaw  24  micra  (in  worm  1.4  mm.  body  length)  to  30  micra  (in  worm 
2.8  mm.  body  length) ;  major  pharjmgeal  diverticula  three,  two  dorsal 
and  one  ventral,  the  ventral  diverticulum  about  midway  between 
the  levels  of  the  two  dorsal  diverticula;  anterior  nephridia  alternat- 
ing in  segments  II  and  III  (of  44  specimens  ex- 
amined on  this  point  25  had  the  nephridium  in 
segment  II  on  the  right  side  and  that  in  segment 
Til  on  the  left;  17  had  the  nephridium  in  segment 
II  on  the  left  side  and  that  in  segment  III  on  the 
right;  and  two  individuals  had  both  nephridia  in 
segment  II) ;  anterior  nephridia  opening  to  the 
outside  through  separate  pores  on  the  dorso- 
lateral surface  of  segment  III;  spermatheca  in 
segment  V,  composed  of  three  parts,  a  short  muscular  portion  near 
the  spermathecal  pore,  a  middle  tubular  portion  and  a  dorso- 
posterior,  globose  portion;  testes  in  segments  V  and  VI;  vasa  defer- 
entia  from  segments  V  and  VI  joining  the  atrium  in  segment  VI; 
no  accessary  sperm  tube;  alimentary  canal  straight,  passing  through 
the  body  near  or  along  the  mesial  axis,  somewhat  expanded  in  seg- 
ments I  and  II,  strongly  sacculated  in  segments  III  and  IV,  much 
narrowed  in  segments  V  and  VI,  slightly  expanded  in  segment  VII, 
narrowing  from  segment  VII  to  the  anal  opening  on  the  dorsal 
surface  of  the  anterior  half  of  segment  X  (in 
surface  view  the  anus  appears  to  open  in  the 
posterior  half  of  segment  IX,  but  sagittal  sec- 
tions show  that  the  anal  opening  is  between 
segments  IX  and  X  and  that  the  rectal  portion 
of  the  alimentary  canal  is  carried  by  segment 
X);  caudal  sucker  ventral;  smallest  specimen  ex- 
amined 0.8  mm.  in  length;  largest  3.1  mm.  (pre- 
served specimens). 
A  summary  of  the  variations  found  in  the  number  of  teeth  in  this 
species  is  given  below : 

Taolb  1. 
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rental  foimulae. 

4-3 

4-4 

5-4 

&-5 

!V-6 

7-B 
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3 

1 

4 
1 

17 
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1 
2 

13 
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2 
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5 

24 

14 
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Fio.  5.— Up«b     jaw    of 
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XmONODRILUS  PUIX^ERSmUS  (Mmt*). 

Plate  13,  fig.  2. 
Branchiohdella  pulcherrima  Moobb,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  45, 
pp.  423-425,  pi.  12,  figs.  2a,  2&,  2e,  and  2e,  1803  (Wautauga  County, 
North  Carolina,  on  Camharus  hartonH). — Smallwood,  BloL  Bull.,  vol. 
11,  No.  2,  pp.  100  and  106,  fig.  2,  1906  (Lake  dear,  Harrietstown, 
Franklin  County,  New  York). 

Specimens.— Five  (3=C»t.  No.  17680,  U.S.N.M.),  Trubies  Run,  a 
tributary  of  Buckhannon  River,  7  miles  above  Buckhannon,  West 
Virginia,  August  4, 1899  (U.  S.  F.  C),  on  Cam- 
haras  obscurus  Hagen;  five  (Cat.  No.  17681, 
U.S.N.M.),  Right  Hand  Fork  of  Chenowith 
Creek,  Queens,  West  Virginia  (U.  S.  F.  C),  on 
Camharus  obscurtM  Hagen;  two  (l=Cat.  No. 
17682,  U.S.N.M.) ,  Shavers  Fork,  of  Cheat  River, 
West  Virginia  (U.  S.  F.  C.)?  on  Camharus 
hartonii  carinirostris  Hay;  one  (Cat.  No.  17638, 
U.S.N.M.),  Cheat  River,  near  the  Pike,  West 
Virginia,  July  26,  1899  (U.  S.  F.  C.)i  on  Camharus  hartonii  cari- 
nirostris Hay;  three  (2=Cat.  No.  17684,  U.S.N.M.),  Cheat  Bridge, 
Randolph  County,  West  Virginia,  July  24,  1899  (U.  S.  F.  C),  on 
Camharus  hartonii  carinirostris  Hay;  eight  (6=Cat.  No.  17686, 
U.S.N.M.),  Chenowith  Creek,  between  Beverly  and  Elkins,  West 
Virginia,  July  4, 1899  (U.  S.  F.  C),  on  Camharus  hartonii  cariniros- 
tris Hay;  eight  (6=Cat.  No.  17637,  U.S.N.M.),  Laurel  Fork,  Cheat 
River,  near  Seneca  Point,  West  Virginia,  August  31, 1899,  on  (7am- 
harus  hartonii  carinirostris  Hay;  one  (Cat.  No. 
17636,  U.S.N.M.),  Indian  Creek,  Kanawha 
County,  West  Virginia,  August  6, 1900,  on  Cam- 
harus hartonii  veteranus  Faxon ;  one,  near  Bailey- 
ville.  West  Virginia,  August  15,  1900,  on  Cam- 
harus duhius  Faxon;  two.  Blowing  Rock,  Wau- 
tauga County,  North  Carolina,  1898  (J.  P. 
Moore),  on  Camharus  hartonii  (Fabricius) ;  one 
specimen,  Cat.  No.  17714,  U.S.NJM.,  on  Cam- 
harus duhius  Faxon,  from  Rock  House  River  near  Baileysville,  West 
Virginia,  August  17, 1900,  U.  S.  B.  F.  (No.  873). 

Through  the  kindness  of  Prof.  J.  P.  Moore  the  writer  received  two 
specimens  of  this  species  collected  by  Professor  Moore  at  Blowing 
Rock,  North  Carolina,  in  1893.  Both  of  these  specimens  have  jaws 
of  the  3-3  type,  in  accord  with  Moore's  original  description.*  In 
the  collections  of  the  United  States  National  Museum,  however,  37 
specimens  were  found  which  have  jaws  of  the  4-4,  5-4,  and  5-5  types, 
although  these  worms  do  not  appear  to  differ  in  other  characters 

>  Proc  A<-ad.  Nat.  Set.  Phlla..  vol.  45,  1895,  p.  423. 
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from  the  North  Carolina  specimens  or  the  original  description  of 
Branchiohdella  pulc?ierrima  Moore  {=X.  pvlcherrinvus  (Moore)). 
Thirty  of  these  37  worms  have  the  dental  formula  5-4,  and  none  of 
the  37  have  the  dental  formula  8-3.  In  view  of  the  fact  that  inter- 
grading  individuals  with  dental  formula  4-3  may  be  found  in  sub- 
sequent collections  (worms  vvith  dental  formula  4r-3  were  found 
in  collections  of  the  closely  related  species,  X,  formotus  Ellis) 
these  37  worms  have  been  assigned  to  Moore's  species  X.  pulcherri- 
mu8j  and  the  dental  formula  of  this  species  is  considered  as  varying 
from  3-3  to  5-5.  The  jaws  of  the  United  States  National  Museum 
specimens  were  of  types  II  and  III,  depending  upon  the  number  of 
teeth  pres^it.  Moore's  figure^  may  be  interpreted  as  a  jaw  of 
type  II  without  the  teeth  of  the  "^"  order.  It  is  possible  that  the 
North  Carolina  worms  with  the  dental  formula  3-3  and  the  West 
Virginia  worms  with  dental  formula  4-4,  5-4,  and  5-5  may  represent 
two  distinct  subspecies.  As  only  two  specimens  from  North  Caro- 
lina were  examiuQd,  a  complete  comparisou  on  this  point  could  not 
be  made.  The  variations  in  the  number  of  teeth  in  the  worms 
studied  are  tabulated  below. 

Table  2. 


Host  and  locality. 

S-3 

1-8 

4-1 

6-« 

6-8 

Otmbanu  bart&nU  (Fabrlciua),  Blowing  Rock,  N.  C. 
Qimharus  bartonii  earinirottrU  Hay: 

Laurel  Fork.  Cheat  River,  West  Virginia, 

3 

2 

0 
8 
1 

1 
7 

Cheat  Bridge,  West  Virginia 

fth^vAT*  V€w\r   VTmL  VlrjrtiMf^           

1 

Cheat  River  near  the  Fllce,  West  Vlrrinla 

Between  Bervorly  and  Elkins,  West  Virginia 

1 

1 

Qtmbanu  bartonii  vetnanut  Faxon,  Indian  Creek, 

W«st  Virginia- 

Oambanu  obteurus  Hagen: 

Queens,  West  Virginia 

7 

4 

1 

1 

Tnibies  Run,  West  Virginia 

i 

Qmbanu  dubiui  Faxon,  near  BaUeyvUle,  West  Vir- 
ginia  

Number  of  specimens,  39 

a 

5 

80 

2 

XIR0N06IT0N,  new  genas. 

Branchiobdellid  worms  having  testes,  nephridia,  spevmatheca. 
pharyngeal  diverticula  and  intersegmental  septa  like  those  o3  the  pre- 
ceding genus,  Xironodrilus;  a  distinct  accessory  sperm  tube  joining 
the  atrium  in  segment  VI;  segment  IX  much  reduced  so  that  in 
dorsal  view  the  body  appears  to  be  composed  of  eight  or  fewer  seg- 
ments; alimentary  canal  looped  once  or  twice  in  segment  VII,  and 
in  mature  worms  asymmetrically  placed  in  segment  VI,  where  the 
intestine  is  pushed  to  one  side  by  the  enlarged  reproductive  organs; 

»  Proc.  Acad.  Nat.  Scl.  PhUa.,  vol.  45,  1893,  fig.  2c. 
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ma^dmum  enlargement  of  the  alimentary  canal  in  segment  V;  anal 
opening  dorsal;  caudal  sucker  ventral;  body  distinctly  depressed; 
posterior  segments  wider  and  flatter  than  the  anterior  segments. 

Type-species — Xironogiton  oregonensisj  new  species. 

Key  to  the  three  species  and  the  two  subspecies  that  have  been 
placed  in  this  genus. 

a\  A  somewhat  concave,  glandular  adhesive  disk  near  each  lateral  margin  of 
the  ventral  sorface  of  segments  VIII  and  IX;  segments  I  to  III  con- 
stricted anteriorly  and  posteriorly  so  that  the  segmental  Junctions  are 
well  defined;  dental  formula  &-6.    X.  occidentalism  new  species. 
a\  No  conspicuous  adhesive  disks  on  the  ventral  surface  of  segments  VIII  and 
IX,  although  several  small  ^ands  are  usually  present;  body  segments  I 
to  IV  snbsequal  and  well  defined,  increasing  slightly  in  width  caudad; 
body  segments  V  to  VU  abruptly  expanded  and  flattened,  much  wider 
than  the  first  four  body  segments;  margins  of  segments  Y  to  IX  so  flat- 
tened that  the  segmental  Junctions  are  almost  obliterated ;  general  outline 
of  the  body  and  head  flask-shaped. 
6*.  The  two  teeth  of  the  longest  pair  in  the  upper  Jaw  separated  by  two 
teeth;  if  two  long  teeth  are  contiguous  the  outer  one  is  usually  the 
longer.    X,  oregonensis,  new  e¥»ecie8. 
0*.  Dental  formula  5-4,  varying  from  4-4  to  6-5.    X,  o,  Ofcgonensis,  new 

subspeciea 
c*.  Dental  formula  e-6,  varying  from  6-5  to  7-6.     X.  o,  pectinatus,  new 
subEq;)ecies. 
b\  The  two  teeth  of  the  longest  pair  in  the  upper  Jaw  separated  by  but  one 
tooth;  if  two  long  teeth  are  contiguous  the  inner  one  is  the  longer. 
X.  instabUiua  (Moore). 

XIRONOGITON  OCCIDENTAUS,  new  ipcciM. 

Plate  12,  fig.  2. 

Type.— Cat.  No.  17689,  U.S.N.M.,  body  length,  4.5  mm.,  Crab 
Creek,  Washington  (John  T.  Nichols),  U.  S.  Bureau  of  Fisheries,  on 
Astacus  klamatJiensis  Stimpson. 

Paratype. — One  specimen  collected  with  the  type. 

Description. — Body  somewhat  elongate  and  distinctly  depressed; 
body  segments  I  to  VIII  distinct,  each  slightly  constricted  at  its 
anterior  and  posterior  ends  giving  the  segmental  junctions  sharp 
definition ;  segment  IX  greatly  reduced  so  that  the  body  appears  to 
be  composed  of  but  eight  segments;  segments  expanding  gradually 
and  regularly  in  width  to  segment  VII,  which  is  the  widest  body 
segment;  segment  VIII  almost  as  wide  as  segment  VII;  segments  IX 
and  X  so  narrow  and  inconspicuous  that  the  caudal  sucker  appears 
to  be  inserted  under  the  posterior  half  of  segment  VIII ;  head  large, 
its  anterior  third  defined  by  a  groove;  lips  two,  each  with  a  slight 
median  emargination,  otherwise  entire;  a  few  short  transparent 
bristles  on  the  margins  of  the  lips;  major  pharyngeal  diverticula 
three,  two  dorsal  and  one  ventral;  the  ventral  diverticulum  about 
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midway  between  the  levels  of  the  two  dorsal  diverticula;  dental 
formula  6-6,  upper  jaw  type  IV,  lower  jaw  type  IV,  but  with  the 
two  teeth  of  the  ^^a"  order  unequal  in  size;  tooth  plan  of  upper  jaw 
C'B'OrOrB'C  teeth  of  the  "(7"  order  being  slightly  smaller  than 
those  of  the  "  B  "  order  but  larger  than  those  of  the  "  a  "  order,  the 
two  ^^  a  "  teeth  unequal ;  differences  in  size  of  teeth  slight  so  that  the 
jaws  approach  the  subequal-toothed  jaw  type;  anterior  nephridia 
alternating  in  segments  II  and  III,  opening  to  the  outside  through 
separate  pores  on  the  dorso-lateral  surface  of  segment  III;  sper- 
matheca  simple;  testes  present  in  segments  V  and  VI;  vasa  defer^ 
entia  from  segments  V  and  VI  joining  the 
atrium  in  segment  VI;  a  long  accessory 
sperm  tube  present;  alimentary  canal  not 
conspicuously  expanded  in  the  first  three  seg- 
ments, wider  in  segment  IV,  increasing  in 
diameter  in  segments  V  and  VI,  narrowing 
in  segment  VII,  in  which  segment  the 
intestine  forms  a  more  or  less  definite 
"/S"'-shaped  curve;  intestine  narrowing  rap- 
idly in  the  anterior  half  of  segment  VIII  and  continuing  as  a  some- 
what crooked  tube  to  the  anal  opening  on  the  dorsal  surface  of  the 
posterior  half  of  segment  IX;  because  of  the  reduced  condition  of 
segment  IX,  the  anal  opening  is  subterminal;  adhesive  glandular 
disks  on  segment  VIII  prominent,  those  on  segment  IX  incon- 
spicuous. 

The  two  specimens  from  which  this  species  was  described  measured 
4.5  and  6  mm.,  respectively.  X.  occidentalis  resembles  a  large,  much 
extended  specimen  of  X.  mstahilius  (Moore).  It  is  easily  separated 
from  that  species  by  the  glandular  disks  on  the  ventral  surface  of 

segments  VIII  and  IX  and  by  the  distinct 

segmental  junctions. 

XIBONOGITON  ORBCM>NBN8I8, 


PlO.  7— U»EB  JAW  OF  TTF«i 
SPKCDCBlf  Of  ZIBONOOnON  0<X 
CIDXNTAUS  SLUa,  FROM   CBAB- 

ftiBK  WAflHurovmr.  ytpiit. 


Plate  10,  flg}=>.  1,  2;  plnte  12,  fig.  1. 
Type.-^Gdit.    No.    17639,   U.S.N.M.,   bodjr 
^^:^^^^:::^    length  1.3  mm.,  Eugene,  Oregon  (J.  E.  Quth- 
aDiHTAusELLw,  FROMCBAB    berlct),  October,  1914,  on  Astacus  klamath- 
CB«K.  WASHDCGTON.  ^^^^  Stimpsou  (dct.  Faxou). 

Paratypes. — Four,  Cat.  No.  17640,  U.S.N.M.,  and  10  others,  col- 
lected with  the  type. 

Description. — Body  distinctly  depressed,  general  outline  of  con- 
tracted specimens  racket — or  flask-shaped,  extended  specimens  con- 
spicuously wider  in  the  posterior  half  of  the  body  than  in  the  an- 
terior; head  and  body  segments  I  and  II  subequal  and  subterete ;  seg- 
ment IV  distinctly  wider  than  segment  III  and  somewhat  depressed; 
segments  V  to  VIII  conspicuously  wider  than  the  anterior  portion  of 
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the  body,  rather  completely  fused  at  the  segmental  junctions  so  that 
the  segmental  junctions  are  not  clearly  defined  as  they  are  in  the 
anterior  four  segments;  maximum  width  of  the  body  in  segment 
VII;  segments  V  and  VIII  subequal;  segmental  margins  of  seg- 
ments V  to  VIII  broadly  flattened  forming  a  conspicuous  shelf  beyond 
the  thicker  portion  of  the  body;  segment  IX  greatly  reduced,  not 
prominent  in  dorsal  view;  caudal  sucker  large,  ventral,  its  width 
in  contracted  specimens  about  equal  to  that  of  the  head ;  head  large, 
in  contracted  specimens  exceeding  the  first  two  body  segments  in 
size;  head  divided  into  two  rather  distinct  units,  the  anterior  being 
slightly  shorter  than  the  posterior;  lips  two,  each  with  a  median 
emargination ;  dental  formula  5-4  or  6-5,  varying  from  4-4  to  7-6 
(see  subspecies) ;  major  pharyngeal  diverticula  three,  two  dorsal  and 
one  ventral ;  each  anterior  nephridium  opening  to  the  outside  through 
a  separate  pore  in  segment  III ;  spermatheca  in  segment  V,  small  and 
simple,  subglobose  with  a  small  dorsal  tubular  portion,  not  bifid; 
testes  in  segments  V  and  VI ;  vasa  def erentia  from  segments  V  and 
VI  joining  the  large  atrium  in  segment  VI;  accessory  sperm  tube 
present  and  well  developed ;  alimentary  canal  rather  straight  in  seg- 
ments I  to  V,  maximum  enlargement  in  segment  V,  intestine  more  or 
less  displaced  (usually  to  the  right)  in  segment  VI  depending  upon 
the  state  of  the  enlargement  of  the  reproductive  organs  in  that  seg- 
ment; intestine  forming  two  rather  distinct  loops  in  segment  VII, 
decreasing  rapidly  in  diameter  from  segment  VII  to  the  anal  open- 
ing on  the  dorsal  surface  of  segment  IX ;  largest  specimen  examined 
was  strongly  contracted  and  measured  2.0  mm.  in  length. 

The  two  lots  of  specimens  of  this  species,  from  Eugene,  Oregon, 
and  Sequallitchew  Lake,  Washington,  form  a  continuous  series 
through  the  several  types  of  dental  formulae  from  4r-4  to  7-6,  but 
none  of  the  Washington  worms  have  less  than  6-5  teeth  and  the 
majority  of  the  Oregon  worms  have  5-4  teeth,  the  maximum  den- 
tition of  this  series  being  6-5.  Correlated  with  this  difference  in  dental 
formulae  the  Oregon  specimens  have  upper  jaws  in  which  the  two 
short  median  teeth  of  the  "a"  order  are  not  equal  in  length,  and 
the  Washington  worms  have  upper  jaws  with  subequal  "  a  "  teeth. 
These  two  lots  therefore  have  been  regarded  as  representing  two 
subspecies,  X.  oregonensia  oregonenais  and  X.  oregoneiisis  pccti- 
natus.   The  variation  in  teeth  is  shown  below. 

Table  8. 


Locality. 


Kuj^ene,  Oregon. 

Sequallitchew  Lake,  Washfogton., 


Dental  formulae. 


5-« 


fr-5 


5-0 


7-« 
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Fig.  0.— Upper   jaw   of  type- 
flPxcncKir  op  xxaonooiroN  oei* 

OONENSIS  OREOONXNaiS  BLUB, 
PHOM  lUQENK,  OBBOON. 


The  jaws  of  X.  aregonensu  seem  to  have  a  6-tooth  plan,  the  upper 
jaw  having  the  six  teeth  symmetrically  arranged  in  the  order 
c-B-a-a-U'C.^  that  is  a  short,  a  long,  two  shorts,  a  long  and  a  short. 
The  majority  of  the  specimens  of  X.  oregonensis  oregonen^ia  have 
jaws  of  the  formula  5-4,  the.  teeth  of  the 
upper  jaw  being  c-B-a-a-B.  The  short  out- 
side tooth  "e?"  suggests  the  absence  of  a 
similar  tooth  on  the  opposite  side  of  the 
jaw  to  complete  the  6-toothed  plan.  In  the 
6-6  type  of  X.  oregonensis  pectinutus  the 
teeth  of  the  upper  jaw  are  symmetrically 
placed  with  reference  to  the  median  axis  of 
the  jaw,  being  c-B-a-a-B-c.  In  the  jaws  of 
this  subspecies,  however,  the  two  teeth  of  order  "  a "  are  subequal 
and  the  "  B  "  teeth,  although  longer  than  the  teeth  of  the  "  c "  and 
*'  a  "  orders,  are  relatively  shorter  than  the  "  B  "  teeth  in  the  jaws  of 
X.  oregonensis  oregonensis.  For  the  specimens  of  X.  oregon- 
ensis pectinatus  having  the  dental  formula  7-6  the  teeth  of  thie 

upper  jaw  may  be  represented  by  the  letters 
c-B'd-a-B'C-d.  In  the  jaws  of  the  three  worms 
having  7-6  teeth,  the  extra  tooth  of  the  upper 
jaw  "  rf  "  was  far  wiough  out  of  line  to  show 
a  distinct  lack  of  symmetry  with  reference  to 
the  other  teeth  of  the  jaw. 
xmoNOGrroN  oregonensis  oregonensis  eius. 
Dental  formula  5-4,  varying  from  4-4  to 
6-5 ;  the  two  small,  median  teeth  of  the  order 
"  a  "  separating  the  two  tall  teeth  of  the  order  "  B  "  of  the  upper 
jaw  not  subequal. 

XmONOCrrON  oregonensis  PECTINATUS,  new  soImpmIm. 


no.  10.— Upp«e  jaw  op  ttpb- 

SPXCnCEN  op  XntONOOITON 
OBKOONEKSIS  PECTOrATUS  EL- 
Ufl,  PROM  SEQUALUTCHEW 
LAKE,  WASBINOTON. 


Plate  12,  fig.  3. 

Type.— C9it.  No.  17641,  U.S.N.M.,  body  length  1.3  mm.,  Sequal- 
litchew  Lake  near  the  creek.  Pierce  County, 
Washington,  4  miles  south  of  Steilacoom,  April 
26, 1904,  host  not  given.  \m  y 

Paratypes.—^\x  Cat.  No.  17642,  U.S.N.M.,        \ y 

and  two  others,  collected  with  the  type.  fio.ii.— lower  jaw  op  type- 

Dental  formula  6-5,  varying  from  6-5  to 
7-6;  the  two  small,  median  teeth  of  the  order 
"  a  "  separating  the  two  tall  teeth  of  the  order 
"fi*'  of  the  upper  jaw,  subequal;  all  of  the  teeth  of  the  upper  jaw 
prominent,  the  differences  in  length  of  teeth  small,  the  teeth  of  the 
order  "  B  "  not  conspicuously  longer  than  the  other  teeth  of  the  jaw. 


^^i^dM 


SPECIMEN  OP  ZIROirOQITOM 
ORBOONENSIS  PECTOfATUS 
ELLIS,  PROM  SEQUALUTCHEW 
LAKE,  WA8HINOTOM. 
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XIBONOGITON  INSTABIUUS  (Moon). 
Plate  13,  flga  1  and  3. 

BranchioMella  instahUia  Moobb,  Proc.  Acad.  Nat.  Sci.  Pblla.,  vol.  45,  pp. 
425-427,  pi.  12,  figs.  3a,  3&,  3c,  and  3e.  1893  (Wautauga  County.  North 
Carolina,  and  Delaware  County,  Pennsylvania). — Smallwood,  Biol.  Bull., 
vol.  11,  No.  2,  pp.  100-110,  fig.  1,  1906  (Lake  Clear,  Harrletstown,  Frank- 
lin County,  New  York). 

Specimens.— Twelve  (8=Cat.  No.  17643,  U.S.N.M.),  Stoney  Man 
Mountain,  Virginia  (Palmer  and  King),  on  Cambarus  hartonii 
(Fabricius);  seven  (6=Cat.  No.  17644,  U.S.N.M.),  West  branch  of 
Glennark  Creek,  North  Rose,  New  York  (A.  C.  Weed),  on  Canibarus 
hartonii rohustus  (Hay) ;  six  (5=Cat.  No.  17645,  U.S.N.M.),  Trubies 
Eun,  a  tributary  of  the  Buckhannon  Kiver,  7  miles  above  Buck- 
hannon,  West  Virginia,  August  4,  1899  (U.S.F.C),  on  Camharus 
ohscuTus  Hagen ;  six.  Blowing  Eock,  Wautauga  County,  North  Caro- 
lina, 1893  (J.  P.  Moore),  on  Camharvs  hartonii  (Fabricius) ;  three 
(2=Cat.  No.  17646,  U.S.N.M.),  Chenowith  Creek  between  Beverly 
and  Elkins,  West  Virginia,  July  4,  1899  (U.S.F.C),  on  Canibarus 
hartonii  carinirostris  Hay;  two  (Cat.  No.  17647,  U.S.N.M.),  Cheat 
Bridge,  Eandolph  County,  July  24,  1899  (U.S.F.C),  on  Cambarus 
hartonii  carinirostris  Hay;  two  (Cat.  No.  17648,  U.S.N.M.),  Eight 
Hand  Fork  of  Chenowith  Creek,  a  tributary  of  the  Cheat  Eiver, 
Queens,  West  Virginia  (U.S.F.C),  on  Cambarus  obscurus  Hagen; 
two  (Cat.  No.  17649,  U.S.N.M.),  Elk  Eiver  at  Cogars  Mill,  West 
Virginia  (U.S.F.C),  on  Cambarus  hartonii  subspecies;  one  (Cat.  No. 
17650.  U.S.N.M.),  Cheat  Eiver,  near  the  Pike,  West  Virginia,  July 
25, 1899  (U.S.F.C),  on  Cambarus  hartonii  carinirostris  Hay. 

The  dental  formula  of  this  species  varies  from  4-4  to  5-5  as  shown 
by  the  table  below,  compiled  from  the  specimens  examined.  The 
teeth  of  this  species  as  described  by  Moore  are  4-4,  the  original 
description  stating  that,  "the  dark  brown  jaws  are  provided  with 
four  strong,  curved,  conical  teeth,  which  diverge  slightly;  the  outer 
pair  are  symmetrical,  the  left  tooth  of  the  middle  pair  is  much 
larger  than  the  right;  this  being  the  case  in  both  jaws  in  nearly  all 
of  the  many  specimens  examined.'^^  Through  the  kindness  of  Pro- 
fessor Moore  the  writer  received  seven  specimens  of  this  species  col- 
lected by  him  at  Blowing  Eock,  North  Carolina,  in  1893.  The 
jaws  of  three  of  these  worms  have  4-4  teeth  as  described  by  Moore; 
two  other  specimens  have  jaws  of  the  5-4  type  and  are  similar  to 
many  specimens  found  in  the  United  States  National  Museum  col- 
lections ;  and  the  teeth  of  the  other  two  could  not  be  counted. 

1  Proc.  Acftd.  Nat  Sd.  Phlki.,  vol.  46,  1898.  pp.  426-426. 
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Tabub  4. 


As  pointed  out  in  the  key  to  this  genus  the  arrangement  of  the 
teeth  on  the  jaws  of  this  species  is  different  from  the  western  species, 
X.  oregonensis  Ellis.  In  X.  instabUiu8  (Moore)  the  upper  jaw, 
when  symmetrical,  has  five  teeth,  c-B-a-B-c;  that  is,  a  short,  a  long, 
a  short,  a  long,  and  a  short.  If  the  upper  jaw  bears  but  four  teeth, 
as  described  by  Moore  and  as  found  in  over  one-third  of  the  speci- 
mens examined,  the  tooth  plan  is  c-B-a-B  or  B-a-B-c.  This  arrange- 
ment may  be  explained  by  the  loss  of  one  of  the  "  (?"  teeth.  In  some 
of  the  4-4  type  the  upper  jaw  seemed  at  first  to  be  composed  of  a 
long,  a  short,  and  two  longs ;  that  is,  two  long  teeth  were  contiguous 
on  one  side  of  the  jaw.  By  careful  measurements  it  could  be  shown 
in  every  case  that  the  outer  of  the  two  contiguous  long  teeth  was 
shorter  than  the  inner.  This  type  of  asymmetrical  4-toothed  jaw 
therefore  has  been  considered  a  modified  type  of  the  5-toothed  jaw. 
The  elongation  of  the  odd  outside  tooth  of  the  "  o"  order;  that  is,  the 
shorter  of  the  two  long  contiguous  teeth,  in  this  type  of  4-toothed 
jaw  probably  represents  a  compensatory  regulation,  as  the  teeth  of  a 
4-toothed  jaw  do  not  have  the  same  alignment  with  the  teeth  of  the 
lower  jaw  as  do  the  teeth  of  a  5-toothed  jaw. 

Genns  PTERODRILUS  Moore,  1894. 

PterodrUus  Moore,  Proc.  Acad.  Nat*  Sol.  Phlla.,  p.  449.  1894. 

One  of  the  two  species  described  by  Moore  at  the  time  this  genus 
was  designated  was  found  in  the  collections  examined,  and  two  new 
species  have  been  added.  With  these  additions  this  genus  includes* 
four  species  which  may  be  distinguished  by  the  following  key : 

a.'  Dorsal  portions  of  one  or  more  body  segments  bearing  branched  or  digitate 
processes. 
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6.*  Dorsal  processes  present  on  more  than  one  segment. 
c*  Processes  on  segments  II  to  VIII,  Inclusive.     P.  distichus  Moore. 
0."  Processes  on  segments  III,  IV,  V,  and  VIII   (Moore,*  not  seen).     P. 
alcicomus  Moore. 
&.*  Processes  on  segnjent  VIII  only.    P.  mexicanns,  new  species. 
o.*  Dorsal  portions  of  several  segments  elevated ;  segments  VII  and  VIII,  with 
funnel-shaped  enlargements  of  the  dorsal  portions;  funnel  of  segment 
VIII  excavated  dorsally  so  that  Its  dorsal  margin  bears  two  small  "  horns.'^ 
P.  durhini,  new  species. 

PTERODRILUS  DISTICHUS  Moore. 

Pterodrilus  distichus  Mooke,  Proc.  Acad.  Nat.  Sci.  Pliila.,  pp.  453-454,  pi. 
13,  figs.  2,  2ar-2d,  1894  (western  New  York  on  Cambarut  bartonii 
(Fabrlcius)).  ^ 

Specimens.— 25  (2=Cat.  No.  17651,  U.S.N.M.),  Oxford,  Ohio 
(S.  R.  Williams),  host  not  given;  20  (10=Cat.  No.  17652,  U.S.N.M.), 
Cedar  Point,  Ohio  (S.  R.  Williams),  host  not  given;  50  (15=Cat. 
No.  17653,  U.S.N.M.),  White  River,  Irondale,  near  Anderson,  In- 
diana, August,  1915  and  1916  (M.  M.  Ellis),  on  Cambarus  rusticus 
Girard  (det.  Faxon) ;  three,  White  River,  Noblesville,  June  23,  1915 
(M.  M.  Ellis),  on  Cambarus  rusticus  Girard. 

PTERODRILUS  MEXICANUS,  new  ipcciea. 

Type.— Cht  No.  17664,  U.S.N.M.,  body  length  1.0  mm.,  Mirador, 
State  of  Vera  Cruz,  Mexico  (Nelson  and  Goldman),  on  Cambarus 
mexicanus  Erichson. 

The  type-specimen  was  unique,  and,  imfortunately,  poorly  pre- 
served. Consequently  but  a  brief  diagnosis  can  be  given.  General 
body  form  similar  to  Pterodrilus  disticfvus  Moore;  no  dorsal  proc- 
esses on  segments  II  to  VII,  inclusive;  segment  VIII  bearing  a  sim- 
ple four-horned  appendage  like  that  on  the  same  segment  of  P.  dis- 
tickles;  dental  formula  5-4;  upper  jaw  type  IX,  lower  jaw  type  X. 
As  far  as  the  internal  anatomy  could  be  traced  in  a  whole  mount  this 
poorly  preserved  specimen  the  organs  resembled  those  of  P.  distiehus 
Moor  and  P.  durhini^  new  species. 

PTERODRILUS  DURBINI,  new  ipcdes. 

Plnte  11,  fig.  1. 

Type.—C9it.  No.  17655,  U.S.N.M.,  body  length  1.5  mm..  White 
River,  Irondale,  near  Anderson,  Indiana,  August,  1916  (  M.M.  Ellis), 
on  Cambarus  rusticus  Girard  (det.  Faxon). 

Paratypes.—l^wo,  Cat.  No.  17G55,  U.S.N.M.,  and  10  others  col- 
lected with  the  type. 

Description, — Body  rather  short  and  thick,  size  small;  width  of 
the  head  scarcely  equaling  the  width  of  segment  I;  body  segments 
increasing  rapidly  in  diameter  from  segment  I  to  segment  VII;  seg- 


iProc.  Acad.  Nat.  Scl.  Phlla.,  1893,  p.  450. 
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ment  VII  (sometimes  segment  VI)  the  wide  s^ment  of  the  body; 
at  least  10  body  se^gments  visible  in  side  view ;  major  and  minor  an- 
nulations  of  segment  I  of  about  the  same  diameter,  the  major  annula* 
tion,  however,  being  about  twice  the  length  of  the  minor  annulation; 
major  annulations  of  segments  II,  III,  and  IV  omspicuoudy  elevated 
laterally  and  dorsally,  forming  rufflelike  bands  around  the  anterior 
halves  of  each  of  these  three  segments;  minor  annulation  of  segment 
Y  almost  obliterated,  major  annulation  of  segment  V  elevated  dor- 
sally  and  laterally  into  a  midsegmental  crest 
which  almost  encircles  the  s^ment;  major 
cumulation  of  segment  VI  low,  the  minor  an- 
nulation elevated  into  an  encircling  segmental 
crest;  major  annulation  in  segment  VII  ele- 
vated and  expanded  into  a  funnel-i^aped 
collar  which  encircles  the  segment  and  stands 
free  from  it  except  at  the  junction  of  the  seg-  ^^'  ii.-ukpib  um,  mris. 
ment  proper  and  the  collar,  the  bell  of  the  snaMxa  oy  ptuoiibilvs 
funnel  being  directed  cephalad ;  minor  annula-  ^^^^!J^:  '?™^"' 
tion  of  segment  VII  low;  major  annulation 
of  segment  VIII  elevated  and  expanded  into  a  funnel-shaped  collar 
like  that  on  segment  VII,  except  that  the  funnel  of  segment  VIII  is 
directed  posteriorly,  its  bell  opening  caudad  and  standing  free  above 
the  low  minor  annulation  of  segment  VIII;  dorsal  margin  of  the 
funnel-shaped  collar  of  segment  VIII  excavated  in  the  mid-dorsal 
line,  so  that  the  margin  of  the  funnel  shows  two  distinct  "  horns  " 
when  seen  from  front  or  rear;  segments  IX  and  X  low,  small,  and 
regular;  head  not  exceeding  the  first  two  body  segments  in  length, 
divided  into  three  rather  equal  thirds  by  two  in- 
distinct grooves ;  lips  two,  the  upper  the  longer, 
both  slightly  emarginate  in  the  median  line;  oral 
bristles  present;  dental  formula  5-4;  upper  jaw 
type  IX,  lower  jaw  type  X;  major  pharyngeal 
diverticula  two,  one  dorsal  and  one  ventral ;  ali- 
pio.  ia.-LowEg  JAW  Of  mentary  canal  straight,  maximum  enlargement  in 
oDRiLus  DUBBiNi  KLU3,  segmeut  IV;  testes  itt  segments  V  and  VI;  vasa 
FROM  AWDERsoH,  iNDi-    dcfcreutia  from  segments  V  and  VI  meeting  in 

ANA.     TYPE  X.  ___  °  _  ° 

segment  VI;  no  accessory  sperm  tube;  sper- 
matheca  simple  and  tubular;  caudal  sucker  large,  termino-ventral ; 
its  diameter  equalling  or  exceeding  the  greatest  diameter  of  the  head ; 
largest  specimen  examined  2.0  mm.  in  length. 

For  Mr.  D.  H.  Durbin,  whose  interest  in  this  work  made  pos- 
sible a  large  number  of  collections  in  the  White  Kiver  drainage. 

Genus  CAMBARINCOLA  EUis,  1912. 

Cambarincola  Ellis,  Proc.  U.  S.  Nat.  Mus.,  vol.  42,  p.  481,  1912. 
Five  species  have  been  referred  to  this  genus.   Two  of  these  species, 
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C.  pkUadelphica  (Leidy)  and  O.  chirooephalaj  new  species,  have 
several  characters  in  common  with  members  of  the  genus  Stephana- 
drUus  as  defined  by  Pierantoni  in  his  Monografia  dei  Discodrilidae, 
1912.^  One  of  these  characters,  ^Uhe  plurilobate  prostomimn"  is 
particularly  noteworthy  in  this  connection  as  it  is  used  by  Pierantoni 
to  differentiate  StephanodrHus  in  his  generic  key.  The  two  species 
C.  pMUfddphioa  and  O.  ohirocephcAa  have  lobate  lips  similar  to  the 
lips  of  Stepha/nodrihis  japonieus  Pierantoni  as  figured  by  Pieran- 
toni.^ Neither  StephanodrUus  koretwus  Pierantoni  nor  Stephano- 
drilus  japonums  Pierantoni,  however,  are  figured  with  accessory 
sperm  tubes,  and  the  accessory  sperm  tube  is  present  in  species  of 
Oambarinoola.  Pierantoni  also  figures  BrancMobdeUa  digitata 
Pierantoni,  a  species  having  but  a  single  pair  of  testes,  (Pierantoni), 
with  a  plurilobate  prostomium,  showing  that  the  lobate  lip  character 
occurs  in  that  group  of  species.  No  data  concerning  the  pharjmgeal 
diverticula  of  Pierantoni's  species  were  obtainable. 

a\  Upper  and  lower  lips  entire  excepting  a  smaU,  median  emargination ;  not 
divided  into  lobes  which  may  be  extended  as  tentacles;  two  small  lobes 
present  in  the  median  emargination  of  the  upper  lip  in  qpedes  with  dental 
formula  8-4. 
(*.  Dental  formula  5-4. 

&,  Middle  tooth  of  the  upper  Jaw  long  and  prominent,  the  lateral 
teeth  of  the  "  c  "  and  "  ft  "  orders,  small.    C.  macrodonta  Ellis. 
0^.  Middle  tooth  of  the  upper  Jaw  longer  than  the  other  four  teeth, 
but  small  enough  so  that  aU  five  teeth  may  be  considered  as 
almost  subequal ;  lateral  teeth  of  the  "  o  **  and  '*  h  *'  orders 
from  one-half  to  three-fourths  as  long  as  the  middle  "A'* 
tooth.    C  vitrea,  new  species. 
h\  Dental  formula  3-4 ;  middle  tooth  of  the  upper  Jaw  long  and  promi- 
nent, lateral  teeth  small;  teeth  of  the  "o"  order  wanting.     0. 
inver%i^  new  spedes. 
a\  Upper  lip  composed  of  four  subequal  lobes,  which  may  be  extended  as  digiti- 
form  tentacles;  lower  lip  composed  of  two  subequal  lobes  which  may  be 
extended  also;  a  small  lateral  lobe  on  each  side  at  the  Junction  of  the 
upper  and  lower  lips. 

<f .  Dental  formula  5-4,  middle  tooth  of  the  upper  Jaw  long  and 
prominent ;  lateral  teeth  of  the  "  o  '*  and  "  h  *'  orders  small, 
one-half  the  length  of  the  middle  tooth  or  less ;  Jaws  subequal, 
the  upper  slightly  larger  than  the  lower.  0.  phUadelpliica 
(Leidy). 
d*.  Dental  formula  apparently  1-4,  but  actuaUy  5-4;  middle  tooth 
of  the  upper  Jaw  long  and  prominent,  lateral  teeth  of  the  **  c" 
and  **  ^  "  orders  very  smaU,  not  exceeding  one-sixth  the  loigth 
of  the  middle  **A"  tooth;  upper  Jaw  much  larger  than  the 
lower,  from  one  and  three-quarters  to  three  times  as  wide  as 
the  lower  Jaw.    C  ohirocephala^  new  species. 

1  Annaario  del  Homo  Zool.  della  R.  Univ.  Napoli,  n.  t.,  vol.  8,  num.  24,  Feb.  29,  1912, 
pp.  1-2S,  pi.  6. 
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CAMBARINCOLA  MACRODONTA  BUia. 

Cambarincola  macrodonta  Eixis,  Proc.  U.  S.  Nat  Mus.,  vol.  42,  pp.  481-486, 
figs.  1-5,  1912    (Boulder,  Colorado,  on  Cambarus  diogenea  Glrard). 

Specimens.— Nine  (7-Cat.  No.  17656,  U.S.N.M.),  Fort  Clark,  Texas 
(E.  A,  Meams),  on  Cambarus  clarkii;  one  (Cat.  No.  17657, 
U.S.N.M.),  New  Orleans,  Louisiana  (R.  W.  Shufeldt),  on  Cambarus 
diogenes  ludovicianus  Faxon;  two  (1-Cat.  No.  17658,  U.S.N.M.) 
Sims  Bayou,  Houston,  Texas  (B.  W.  Evermann),  on  Cambarus 
blandingii  acutus  Faxon  (host  determination  uncertain) ;  one  (Cat. 
No.  17659,  U.S.N.M.),  Lake  Lapoudre,  Morgan  City,  Louisiana,  on 
Cambarus  clarkii;  five  (3-Cat.  No.  17660,  U.S.N.M.),  Frierson, 
Louisiana,  on  Cambarus  blandingii  acutus  Faxon;  two  (one-Cat. 
No.  17661,  U.S.N.M.),  Las  Vegas,  New  Mexico  (T.  D.  A.  Cockerell), 
on  Cambarus  gaUinas  Cockerell  and  Porter;  15  (10-Cat.  No.  17663, 
U.S.N.M.),  Muldon,  Mississippi  (W.  H.  Baker),  on  Cambarus 
hagenianus  Faxon;  25  (10-Cat.  No.  17665,  U.S.N.M.),  Agricultural 
College,  Mississippi  (Earl  Wilson);  three  (Cat.  No.  17662, 
U.S.N.M.),  Fort  Collins,  Colorado  (L.  C.  Bragg),  on  Cambarus  dio- 
genes Girard;  25  (10-Cat.  No.  17664,  U.S.N.M.),  Black  Wolf  Creek, 
near  Beecher's  Island,  Colorado  (B.  Jaffa),  October,  1915,  on  Cam^ 
barus  diogenes  Girard;  10  (5-Cat.  No.  17666,  U.S.N.M.),  Arikaree 
River,  near  Beecher's  Island,  Colorado  (G.  C.  Roe),  October,  1915, 
on  Cambarus  diogenes  Girard;  25  (10-Cat.  No.  17667,  U.S.N.M.), 
Boulder,  Colorado  (M.  M.  Ellis),  September,  1916,  on  Cambarus 
diogenes  Girard. 

CAMBARINCOLA  VrrREA,  new  ipmIm. 
Plate  10,  flg.  3. 

Type.— Csit.  No.  17668  U.S.N.M.,  body  length  3.0  mm.,  Douglas 
Lake,  Michigan,  July,  1915  (M.  M.  Ellis),  on  Cambarus  virilis 
Hagen  (det.  Faxon). 

Paratypes.-TYiTQQ,  Cat.  No.  17668  U.S.N.M.,  and  15  others,  col- 
lected with  the  type. 

Additional  specimens. — Twenty-five  (5-Cat.  No.  17669,  U.S.N.M.), 
Rhinelander,  Wisconsin,  October,  1915,  (G.  Hansen)  on  Cambarus 
vinlis  Hagen  (det.  Faxon);  25  (5-Cat  No.  17670,  U.S.N.M.),  St. 
Vrains,  Colorado,  May,  1915  (M.  M.  Ellis),  on  Cambarus  immunis 
Hagen;  10  (2-Cat.  No.  17671,  U.S.N.M.),  RoUa,  Missouri,  October, 
1915  (J.  Barley),  on  Cambarus  virilis  Hagen  (det.  Faxon);  50 
(5-Cat.  No.  17672,  U.S.N.M.),  Maple  River,  Douglas  Lake,  Michigan, 
summers  of  1915  and  1916,  on  Cambarus  propinquus  Girard  (det. 
Faxon) ;  25  (2-Cat.  No.  17673,  U.S.N.M.),  Lake  Huron,  Cheboygan, 
Michigan,  August,  1915  (M.  M*  Ellis),  on  Cambarus  propinquus 
Girard  and  Cambarus  virilis  Hagen ;  50,  (3-Cat.  No.  17674,  U.S.N.M.) , 
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Fio.  14.— UmE  lAW 
OV  T  T  P  l-BnECDCStf 
or  CiJCBARINCOLA 

srvrvKL  sun,  from 

DOUOUkS  LAKE,  MICH- 
XOAir,  AMTKBIOB  F ACX 
VIIW. 


Grapevine  Point,  Douglas  Lake,  Michigan,  summers  of  1914,  1916, 
and  1916  (M.  M.  Ellis),  on  Cambarua  propinquus  Girard;  10  (2-Cat^ 
No.  17675,  U.S.N.M.),  Wellington,  Illinois,  September,  1914  (A.  T- 
Evans),  on  CcMnJxxrus  virUis  Hagen  (det.  Faxon);  15  (8-Cat.  No. 
17676,  IT.S.N.M,),  Urbana,  Illinois  (Frank  SmiUi),  on  Cambarm 
virUU  Hagen;  20  (2-Cat.  No.  17677,  U.S.N.M.),  Arikaree  River,  near 
Beecher's  Island,  Colorado,  October,  1915  (B.  Jaffa),  on  Cwmharas 
virOis  Hagen;  three  (2-Cat.  No.  17678,  U.S.N.M.),  St.  Marys  River, 
.  Fort  Wayne,  Indiana  (host  not  given) ;  two  (1-Cat. 

a/X   a         N<^-  I'^^'^S,  U.S.N.M.),  mouth  of  Carp  &ver,  St. 
/y^    ^^<1     Martins  Bay,  near  Straits  of  Mackinac  (J.  T.  Sco- 
vell),  on  Camharus  virilis  Hagen. 

Description. — ^Body  and  head  subterete,  little  if 
at  all  depressed;  diameter  of  the  head  approxi- 
mately equal  to  that  of  segment  II,  usually  slightly 
greater  than  that  of  segment  I ;  body  segments  H 
to  Vni  subequal,  segments  V.  VI,  and  VII  when 
distended  with  sex  cells  slightly  wider  than  seg- 
ments ni  and  IV;  segments  posterior  to  YllI  narrowing  rather 
rapidly  to  the  caudal  sucker,  the  diameter  of  which  is  less  than  of 
the  head ;  all  body  segments  easily  visible  in  side  view ;  major  annu- 
lations  distinct,  but  very  slightly  elevated  above  the  minor  annula- 
tions;  head  divided  into  three  subequal  parts,  the  anterior  being  the 
most  distinct  of  the  three;  lips  two,  subequal,  each  with  a  small, 
median  emargination;  major  pharyngeal  diverticula  two,  the  dorsal 
slightly  anterior  to  the  ventral;  a  few  short  bristles 
present  on  each  lip;  dental  formula  5-4,  upper  jaW 
between  types  V  and  VII,  lower  jaw  of  general 
plan  of  type  VIII  but  with  all  four  teeth  almost 
subequal;  alimentary  canal  straight,  following  the 
mesial  line  of  the  body,  maximum  enlargement  in 
segment  IV;  anterior  nephridia  opening  to  the  out- 
side through  a  common  pulsatile  pore  on  the  dorsal 
surface  of  the  major  annulation  of  segment  III; 
spermatheca  simple  and  tubular;  testes  present  in 
segments  V  and  VI  vasa  deferentia  from  segments  V  and  VI,  meet- 
ing the  atrium  in  segment  VI;  accessory  sperm  tube  present;  largest 
specimen  examined,  4.7  mm. 

This  species  superficially  resembles  Xironodrilus  formosus  Ellis, 
both  in  body  form  and  type  of  jaws.  In  addition  to  the  several 
generic  characters  by  which  these  two  species  may  be  separated,  it 
may  be  noted  that  the  jaws,  although  having  the  same  number  of 
teeth,  and  the  same  general  form,  are  quite  different.    (See  figures.) 


FtO.  16.— LOWXK  JAV 
or  TTPI-flPBCIMSN  Of 
CAMBASOrCOLA  VR- 
RBA  BULI8,  IB  OK 
DOUGLAS  LAKB»  MICH- 
XOAW,  AMTSBIOB  FACB 
VOBW. 
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GAlfBAKINCOLA  INYER8A,  ■• 

Plate  11,  flg.  3. 

Type.— CB,t.  No.  17680,  U.S.N.M.,  body  length  2  mm.,  Eugene, 
Oregon  (J.  E.  Gutberlet),  on  Astacus  klamathensia  Stimpson  (det. 
Faxon). 

Paraiypes.— Five,  Cat.  No.  17680,  U.S.N.M.,  and  16  others  collected 
with  the  type. 

Description. — ^Body  rather  elongate  and  more  or  less  terete;  width 
of  the  head  approximately  equal  to  that  of  segment  I ;  body  segments 
increasing  in  width  regularly  and  gradually  £rom 
segment  I  to  segment  VI,  which  is  the  widest  seg- 
ment of  the  body ;  segments  Vll  and  VIII  slightly 
narrower  than  segment  VI ;  body  posterior  to  seg- 
ment VIII  narrowing  rapidly  to  the  caudal 
sucker;  all  11  body  segments  visible  in  side  view 

J    ^  •   -i.!       •        J  1       •  J    I      FiQ-  16.— Uppbb  jaw  Of 

and  9  or  more  visible  m  dorsal  view;  caudal  cambardtcola invbbsa 
sucker  termino- ventral,  its  diameter  less  than  that  ■*'^»  "<»«  wo«h«, 
of  the  head;  each  segment,  slightly  constricted 
anteriorly  and  posteriorly,  so  that  the  segmental  junctions  are  dis- 
tinct; head  subcylindrical,  its  anterior  third  defined  by  a  groove  or 
constriction;  length  of  the  head  in  moderately  expanded  specimens 
slightly  less  than  tiie  length  of  the  first  two  body  segments;  lips, 
two,  the  upper  slightly  longer  than  the  lower;  the  lower  lip  with  a 
distinct  median  emargination ;  upper  lip  like  the  lower,  but  with  two 
small  lobes  in  the  base  of  the  emargination;  oral  bristles  present; 
dental  formula  8-4,  varying  3-3  to  5-4  (see  table) ;  upper  jaw  with 
three  large  teeth,  of  which  the  middle  one  is  the  longest,  all  three 
directed  forward — that  is,  away  from  the  base  of  the 
jaw;  dental  ridge  of  the  upper  jaw  usually  with  a 
small  tubercle  in  the  position  of  the  teeth  of  the  "  o  " 
order — ^that  is,  if  the  jaw  were  five-toothed  (teeth 
Fio!nXi.owBHjAw  were  found  on  these  tubercles  in  two  specimens,  the 
OF  cAMBABiiicoLA    tooth  poiut  in  each  case  being  very  small) ;  lower 

m  VERSA    ILLISy,  ,_  _  _  _  ^i^  ^ 

FROM  tuoEint,  ORE-    jaw  With  two  large  teeth  and  two  small  lateral  teeth ; 

^^^'  upper  jaw  20  micra  wide,  lower  jaw  17  micra  wide 

in  an  expanded  worm  measuring  3.6  mm.;  major  pharyngeal 
diverticula  two,  one  dorsal  and  one  ventral;  anterior  nephridia 
alternating  in  segments  II  and  III,  opening  to  the  outside  in 
segment  III  through  a  common  pore  in  the  dorsal  surface  of  the 
major  annulation  of  segment  HI;  spermatheca  simple,  long, 
and  tubular,  not  bifid;  testes  present  in  segments  V  and  VI,  vasa 
deferentia  from  segments  V  and  VI  meeting  in  the  atrium  in  seg- 
ment VI;  alimentary  canal  straight,  increasing  in  diameter  in  seg- 
ment I,  much  expanded  in  segments  II,  III,  and  IV,  in  which 
segments  it  forms  an  almost  continuous  pouch ;  intestine  narrowing 
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in  the  posterior  half  of  segment  IV;  alimentary  canal  following  the 
mesial  line  of  the  body  through  segments  V  to  IX,  swinging  dorsad 
through  segment  IX  to  anal  opening  on  the  dorsal  surface  of  seg- 
ment X. 

The  variation  in  the  number  of  teeth  of  20  specimens  of  this 
species  is  shown  in  the  following  table: 

Table  5. 


Locality. 

Dental  formulae. 

Z-^ 

3-4 

5-4 

Eugene,  Or^on 

1 

17 

3 

CAMBABINCOLA  PHILADELPHICA  (Leidy). 

Astacobdella  philadeJphica  Leidy,  Proc.  Acad.  Nat.  Sd.  Phlla.,  p.  209,  1851, 

on  Astacus  bartonii  Fabrlcius. 
Branchiohdella  phUadelphica  (Leidy)  Moobe,  Proc.  Acad.  Nat.  Scl.  Phlla., 

pp.  427-428,  pi.  12,  figs.  4a-4e,  1893. 

Specimens.— Five  (three=Cat.  No.  17861,  U.S.N.M.) ,  Cheat  Bridge, 
West  Virginia  (U.S.F.C),  on  Ca/mbarus  bartonii  carinirostris  Hay; 
four  (l=Cat.  No.  17682,  U.S.N.M.),  Cheiiowith  Creek,  between 
Beverly  and  Elkins,  West  Virginia  (U.S.F.C),  on  CannharvLS  bar- 
tordi  carimrostris  Hay;  two  (Cat.  No.  17683,  U.S.N.M.),  Laurel  Fork 
of  Cheat  Biver,  near  Seneca  Point,  West  Virginia,  on  Camharus  bar- 
tonii carinirostris  Hay;  four  (Cat.  No.  17684,  U.S.N.M.),  Sight 
Hand  Fork  at  Queens,  West  Virginia  (U.S.F.C),  on  Cambanis  ob- 
scums  Hagen;  five  (Cat.  No.  17685,  U.S.N.M.),  Kock  House  River, 
near  Bailey ville.  West  Virginia,  on  Cambarus  dubius  Faxon;  one 
(Cat.  No.  17686,  U.S.N.M.),  Bargers  Springs,  Hilton,  West  Vir- 
ginia,  on  Cambarus  bartonii  (Fabricius) ;  one  (Cat.  No.  17687, 
U.S.N.M.),  Crane  Creek,  West  Virginia,  on  Cambarus  bartonii  vet- 
eranus  Faxon;  five  (3=Cat.  No.  17688,  U.S.N.M.),  Elk  River  at 
Cogar's  Mill,  West  Virginia  (U.S.F.C.) >  on  Cambarus  bartonii  sub- 
species; two  (Cat  No.  17689,  U.S.N.M.),  Cheat  River  near  the 
Pike,  West  Virginia  (U.S.F.C),  on  Cambarus  bartonii  carinirostris 
Hay;  two  (one=Cat.  No.  17690,  U.S.N.M.),  Tilhance  Creek,  Black 
Creek  Valley,  West  Virginia  (E.  L.  G.) ;  one  (Cat.  No.  17691, 
U.S.N.M),  Indian  Creek,  tributary  of  the  Elk  River  in  Kanawha 
County,  West  Virginia  on  Cambarus  bartonii  veteranus  Faxon; 
three  (one=Cat.  No.  17692,  U.S.N.M.),  Stone  Coal  Creek,  between 
Buckhannon  and  Weston,  West  Virginia  (U.S.F.C),  on  Cambarus 
obscurus  Hagen;  one  (Cat.  No.  17693,  U.S.N.M.),  War  Creek,  head- 
waters of  the  Big  Sandy  in  McDowell  County,  West  Virginia,  on 
Camharus  dubius  Faxon;  five  (3=Cat.  No.  17694,  U.S.N.M.),  Coney 


Digitized  by  VjOOQ IC 


110.2267.  yEW  BRANCHJOBDELLID  WORllS—ELLlS.  261 


Creek,  Bainbridge,  Pennsylvania  (B.  A.  Bean),  on  Cambarus  bar- 
tonii  (Fabricius);  14  (7=Cat.  No.  1T695,  U.S.N.M.),  Stoney  Man 
Mountain,  Virginia  (Palmer  and  King),  on  Cambarus  bartonii 
(Fabricius);  ten  (7=Cat.  No.  17696,  U.S.N.M.),  North  Fork  of 
Black  water,  Courtland,  West  Virginia  (U.S.F.C.)?  on  Cambarus  bar- 
tonii carimrostris  Hay;  ten  (2=Cat  No.  17697,  U.S.N.M.),  Kalfeigh, 
North  Carolina  (C.  S.  Brimley),  May,  1915,  on  Cambarus  bartonii 
acuminatus  Faxon  and  Cambarus  latimanus  LeConte  (det.  Faxon) ; 
one  (Cat.  No.  17698,  U.S.N.M.),  Wytheville,  Virginia  (M.  McDon- 
ald), on  Cambarus  bartonii  (Fabricius);  one  (Cat.  No.  17699, 
U.S.N.M.),  Cabin  John,  Maryland  (McAtee  and  Wood),  on  Camr 
barus  bartonii  (Fabricius) ;  one  (Cat.  No.  17700,  U.S.N,M.)  Scho- 
larie  Creek,  Green  County,  Catskills,  New  York  (E.  A.  Mearns), 
on  Cambarus  bartofiii  (Fabricius) ;  two  (one=Cat.  No.  17701, 
U.S.N.M.),  Spring  Branch,  3  miles  east  of  Mammoth  Cave,  Ken- 
tucky (W.  P.  Hay),  on  Cambarus  bartonii  tenebrosus  Hay;  two 
(Cat.  No.  17702,  U.  S.  N.  M.),  Left  Hand  fork  of  Middle  Fork  of 
Valley,  Cassiday,  West  Virginia  (U.S.F.C.),  on  Cambarus  obscurus 
Hagen;  two  (one=Cat.  No.  17705,  U.S.N.M.),  East  Kiver,  West 
Virginia,  on  Cambarus  bartonii  (Fabricius) ;  four  (Cat  No.  17703, 
U.S.N.M.),  Trubies  Kun,  West  Virginia  (U.S.F.C.),  on  Cambarus 
obscurus  Hagen;  two  (one=Cat.  No.  17704,  U.S.N.M.),  between 
Paoli  and  Wyandotte,  Indiana  (O.  P.  Hay),  oa  Cambarus  rusticus 
Girard;  two  (Cat.  No.  17706,  U.S.NJM.),  St.  Marys  Kiver,  Fort 
Wayne,  Indiana;  five  (2=Cat.  No.  17707,  U.S.N.M.),  Bluffton, 
Indiana  (E.  B.  Williamson),  on  Cambarus  rusticus  Girard;  10, 
Bhinelander,  Wisconsin  (G.  Hansen),  on  Cambarus  diogenes  Girard 
(det.  Faxon);  50  (4=Cat.  No.  17708,  U.S.N.M.),  Maple  Kiver, 
Douglas  Lake,  Michigan,  summers  of  1914,  1915,  and  1916  (M.  M. 
Ellis)  on  Cwmbarus  propinquus  Girard  and  Cambarus  viriUs  Hagen 
(det.  Faxon) ;  25  (4=Cat.  No.  17709,  U.S.N.M.),  Bloomington,  In- 
diana (Will  Scott),  May,  1915,  on  Cambarus  propinquus  Girard 
(det  Faxon);  200  (10=Cat.  No.  17710,  U.S.N.M.),  White  Kiver, 
Irondale,  Anderson,  Indiana,  summers  of  1914, 1915,  and  1916  (M.  M. 
Ellis)  on  Cambarus  rusticus  Girard  (det.  Faxon) ;  10  (4=Cat.  No. 
17711,  U.S.N.M.),  Oxford,  Ohio  (S.  K.  Williams);  10  (2=Cat. 
No.  17712,  U.S.N.M),  North  Judson,  Indiana  (P.  S.  Welch). 

In  the  original  description  of  this  species  Leidy  ^  gives  the  follow- 
ing: ^^  Head  campanulate,  terminated  by  a  circular  or  elliptical  ere- 
nated  lip,  fringed  with  very  minute  stiff  hairs;  dental  plates  brown, 
nearly  equal,  forming  an  isoceles  triangle,  with  the  base  longest  and 
attached,  apex  of  superior  plate  ending  in  a  sharp  conical  point 
with  several  minute  denticulations  on  each  side;  apex  of  inferior 

1  Proc.  Acad.  Nat.  8el.  Phfla.,  1851,  p.  209. 
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plate  bifurcated  into  two  points,  with  two  minute  denticulations  on 
each  side."  From  this  description  the  lower  jaw  may  be  regarded  as 
a  six- toothed  jaw,  having  two  large  apical  teeth  and  two  small 
teeth  on  each  side.  The  upper  jaw  is  not  so  easily  imderstood. 
The  upper  jaw  bears  "»'*  teeth,  if  »=!  plus  y,  in  which  statement 
^^  y  "  ts  more  than  two  {several  minute  dentiotdations^  according  to 
Leidy).  This  interpretation  of  the  upper  jaw  would  give  it  a  mini- 
mum of  seven  teeth ;  that  is,  one  large  tootii  plus  at  least  three  teeth 
on  each  side. 

Moore  ^  figures  a  specimen  which  he  assigns  to  Leidy's  species, 
having  jaws  of  the  dental  formula  7-10.  The  upper  jaw  as  figured 
has  one  large  apical  tooth,  and  three  small  denticles  on  each  side,  and 
the  lower  jaw  has  two  large  teeth,  and  four  small  denticles  on  each 
side.  Moore's  figure  of  the  head  of  this  worm  shows  the  upper  lip 
to  be  composed  of  four  distinct  but  small  lobes,  and  the  lower  lip  of 
two  large  subequal  lobes.  At  the  junction  of  the  upper  and  lower 
lips  on  each  side  is  a  small  intermediate  lobe.  These  six  lobes  are 
small  enough  to  fall  in  Leidy's  description  of  a  **  circular  or  ellip- 
tical, crenated  lip." 

From  the  examination  of  a  large  series  of  specimens  and  a  study 
of  many  living  individuals  at  Douglas  Lake,  Bfichigan,  the  usual 
dental  formula  of  this  species  seems  to  be  5-4.  The  upper  jaw  has 
one  large  tooth  with  two  small  denticles  on  each  side  and  the  lower 
two  large  teeth  with  two  small  denticles.  The  variation  in  the 
number  of  teeth  figured  and  described  may  be  accounted  for  by  the 
fact  that  the  sides  of  both  upper  and  lower  jaws  of  this  species  often 
bear  small  tubercles  below  the  small  denticles — that  is,  toward  the 
base  of  the  jaw — and  these  small  tubercles  could  easily  be  confused 
with  teeth.  As  understood  in  this  paper,  a  tooth  or  denticle  is  a 
tubercle  on  the  dental  face  bearing  a  distinct  tooth  cap.  These  tooth 
caps  are  lighter  in  color  than  the  dental  ridge,  have  5  definite  points 
and  definite  form.  Two  specimens  from  Tilhance  Creek,  West  Vir- 
ginia, one  from  Indian  Creek,  West  Virginia,  and  one  from  Douglas 
Lake,  Michigan,  had  jaws  with  more  teeth — that  is,  definite  teeth 
with  tooth  caps — ^than  the  regular  5-4  type,  showing  that  some 
variation  does  occur. 

The  plurilobate  condition  of  the  prostomium  is  regular  and  defi- 
nite, the  upper  lip  having  four  subequal  lobes,  the  lower,  two  large, 
subequal  lobes  with  a  small,  often  inconspicuous,  lobe  present  at 
the  junction  of  the  upper  and  lower  lip  on  each  side  of  the  mouth. 
In  the  living  worms  it  was  observed  that  the  four  lobes  of  the  upper 
lip  and,  to  a  less  extent,  the  two  lobes  of  the  lower  lip  could  be  ex- 
tended to  form  distinct  tentacles  on  the  lips.    Several  specimens  from 

^  Proc  Acad.  Nat.  Sd.  PbUa.    1808,  »L  IS. 
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Fio.  18.— Uppib  jaw  of  m^^no' 

mXK  aw  CAMBABIXCOLA  CHIBO- 
CEFRALL  MUn,  VBOM  BOI.T.i, 
MIMOUBI.    TTPI  Vn. 


various  localities  were  found  in  the  collections,  killed  with  these 
tentacles  fully  extended.  Most  of  the  preserved  spec^ens  ex- 
amined showed  these  tentacles,  the  lobes  of  the  lips  being  extended 
beyond  the  level  of  the  lips  so  that  the  tentacles,  although  small, 
were  distinct  It  was  also  found  that  worms  of  this  species  could 
flatten  the  entire  lip,  so  that  the  lobes  were  scarcely  visible.  Pre- 
served specimens  which  had  been  killed  with  the  lips  in  this  flat- 
tened condition  were  separated  often  with 
difficulty  from  individuals  of  the  first 
group  of  species  of  this  genus,  but  close 
examination  in  nearly  every  case  showed 
the  regular  emarginations  marking  the 
location  of  lobes  of  lips.  The  lobes  were 
easily  seen  in  a  young  worm  less  than 
three  hours  old  which  was  examined  in 
water.  This  worm  extended  and  con- 
tracted the  lobes  in  the  same  manner  as  an  adidt  Camibarincola 
phUadelphica  was  the  most  variable  species  studied. 

CAlfBAKINCOLA  CHIBOCBPHAUl.  saw  «pm1m. 

Type.— Cat  No.  17713,  U.S.N.M.,  body  length  2  mm.,  EoUa,  Mis- 
souri (J.  Barley),  on  Cambarus  virUia  Hagen  (det.  Faxon). 

Paratype8. — One,  Cat  No.  17718,  U.S.NJf.,  and  three  others,  col- 
lected with  the  type. 

Description. — (xeneral  body  form  that  of  Cambarincola  phUadel- 
phica (Leidy) ;  body  segments  evident,  major  annulations  of  seg- 
ments especially  in  contracted  specimens,  distinctly 
and  visibly  elevated  above  the  minor  annulations; 
body  segments  increasing  regularly  and  gradually  in 
diameter  from  segment  I  to  segment  VI  or  VII,  and 
decreasing  slightly  frcnn  segment  VIII  to  the  caudal 
sucker;  body  terete;  head  large,  equalling  the  first 
two  body  segments  in  length  and  exceeding  the  first 
segment  in  width ;  lips  two,  upper  composed  of  four 
subequal  lobes  which  may  be  extended  into  four 
distinct  digitiform  tentacles,  or  may  be  so  flattened  as  to  give  the 
lip  an  almost  entire  outline;  lower  lips  of  two  larger,  subequal  lobes 
which  are  usually  somewhat  extended;  a  very  small  intermediate 
lobe  at  the  junction  of  the  ppper  and  lower  lip  on  each  side  of  the 
mouth;  major  pharyngeal  diverticula  two,  a  dorsal  and  a  ventral, 
the  dorsal  diverticulum  being  slightly  cephalad  of  the  ventral ;  dental 
formula  6-4;  upper  jaw  very  large,  its  width  two  or  three  times 
that  of  the  lower  jaw,  teeth  of  the  "  ^  "  and  "  J  "  orders  on  each  side 
very  small,  less  than  one-sixth  the  height  of  tooth  "id,''  the  jaw 


no.  M.— LOWBB 
JAW  Of  TTPB-8Pia- 
MMTOf  CAMBAUm- 
00L4  CBBOCSPBA- 
UL  BLUS,  FROM 
BOLLA,  MXSSOVBI. 
TT7B  Vin, 
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appealing  to  have  but  one  large  tooth  when  examined  under  low 
magnification;  lower  jaw  of  type  VIII,  teeth  of  the  usual  propor- 
tions for  that  type ;  anterior  nephridia  opening  to  the  outside  through 
a  conmion  pore  in  segment  III;  spermatheca  simple,  bulbous;  testes 
in  segments  V  and  VI,  vasa  deferentia  from  segments  V  and  VI 
meeting  in  segment  VI. 

Table  6. — Distribution  of  Branchiobdellida  examined  according  to  host. 


EXPLANATION  OF  PLATES. 

Plate  10. 

Pio.  1. — Cross  section  of  body  of  Xironoffiton  oregonensis  oregonenHs  BUls,  In 
segment  V,  showing  the  butress-Uke  supports  of  the  intersegmental 
partition.     The  positions  of  these  structures  are  indicated  by  the 
dotted  lines.     AC=aIImentary  canal. 
2. — Sagittal  section  of  the  head  of  Xironogiton  oregonensis  oregonenaii 
Ellis,  from  Eugene,  Oregon. 
o=flr8t  dorsal  pharyngeal  dlTerticulum. 
d==8econd  dorsal  pharyngeal  diverticulum. 
<5=ventral  pharyngeal  diverticulum. 
(I=lumen  of  the  pharynx. 

c=false  diverticulum  formed  by  the  contraction  of  the  specimen  during 
fixation. 
8. — Side  view  of  type-specimen  of  CambnHncola  tHtrea  Ellis,  from  Douglas 
Lake,  Michigan. 
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Plate  11. 

Fio.  1. — Side  view  of  type-specimen  of  Pterodrilus  durbini  Ellis,  from  White 
River,  Irondale,  near  Anderson,  Indiana. 
2. — Dorsal  view  of  type-specimen  of  Xironodrilu$  formosus  Ellis,  from 

White  River,  Irondale,  near  Anderson,  Indiana. 
8. — Side  view  of  type-specimen  of  Cambarincola  inversa  Ellis,  from  Eugene, 
Oregon. 

Plate  12. 

Fio.  1. — Ventral  view  of  type-specimen  of  Xironogiton  oregonensU  oregonenHs 

Ellis,  from  Eugene,  Oregon. 
2. — Dorsal  view  of  type-specimen  of  Xironogiton  occidentalla  Ellis,  from 

Grab  Greek,  Washington. 
8. — Ventral  view  of  type-specimen  of  Xironogiton  oregonenHs  pectinatua 

Ellis,  from  Sequallltchew  Lake,  Washington. 

Plate  13. 

Fio.l. — Ventral  view  of  Xironogiton  instoMlius  (Moore)  from  Queens,  West 

Virginia.    Contracted  specimen. 
2. — Dorsal  view  of  Xironodrilus  pulcJierrimus  (Moore),  from  Right  Hand 

Fork   of   Chenowlth   Greek,   Queens,   West   Virginia. 
8. — Ventral  view  of  Xironogiton  instabiliu*  (Moore),  from  Queens,  West 

Virginia,    Partly  expanded  specimen. 
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NOTES  ON  BIKDS  COLLECTED  BY  DR.  W.  L.  ABBOTI 
ON  PULO  TAYA,  BERHALA  STRAIT,  SOUTHEASTERN 
SUMATRA. 


By  Harby  C.  Oberholser. 
O/  the  Biological  Surrey,  United  States  Department  of  Agrioulture. 


Pulo  Taya,  or  the  island  of  Taya/  as  it  is  sometimes  called,  is  situ- 
ated at  the  eastern  end  of  Berhala  Strait.  This  makes  it  about  80 
miles  south  of  the  eastern  end  of  Lingga  Island,  about  the  same  dis- 
tance southeast  of  Singkap  Island,  and  slightly  farther  from  Cape 
Son,  the  nearest  point  on  the  southeastern  coast  of  Sumatra.  The 
island  is  oval  in  shape,  about  one  and  one-half  miles  in  length  from 
north  to  south,  by  three-quarters  of  a  mile  in  width;  is  of  granitic 
formation ;  and  has  some  coral  reefs.  The  shore  is  steep,  and  a  double 
peak  rises  inland  to  a  height  of  630  feet.  There  is  an  excellent  spring 
on  the  western  side.  Pulo  Taya  is  uninhabited,  but  fishermen  from 
Singkap  Island  visit  it  to  snare  the  Nicobar  pigeons.  It  is  wholly 
forested,  and  birds  seem  to  be  fairly  numerous,  though  of  few  species. 
The  presence  of  a  few  rats  and  squirrels  is  reported  by  natives  of 
neighboring  islands. 

Two  small  islands,  the  Nyamok  Islets,  lie  about  a  mile  off  the 
northern  end  of  Pulo  Taya.  The  larger  of  these  is  only  some  200  or 
300  yards  long,  and  about  10  acres  in  extent;  and  neither  is  over  150 
feet  high.  They  support  a  thin  growth  of  jungle,  but  their  bird 
life,  so  far  as  observed  by  Dr.  W.  L.  Abbott,  is,  except  for  Caloenas 
nicoharica^  almost  negligible.  Because  of  their  close  proximity  these 
islets  are  included  in  the  present  paper  on  the  avifauna  of  Pulo  Taya. 
Doctor  Abbott  visited  Pulo  Taya  and  the  Nyamok  Islets  from 
July  26  to  July  28,  1899.  His  coUection  of  birds,  which,  as  usual, 
he  presented  to  the  United  States  National  Museum,  numbered  30 
specimens,  two  of  which,  sunbirds,  have  subsequently  disappeared. 
The  remaining  28  represent  8  species,  and  include  three  new  subspe- 
cies, two  of  which,  herewith  described,  are  apparently  endemic 
The  other,  of  wider  geographic  range,  has  already  been  named  in 
another  paper.*  In  addition  to  the  birds  collected  by  Doctor  Abbott, 
there  are  included  in  the  following  list  two  species,  designated  by 

*  Saja  Island  of  some  maps. 

*Bauropatia  ehlorit  evanescent  Oberholser,  Proc  U.  S.  Nat  Mns.,  toI.  6S,  Febmarj  8. 
1017,  p.  189  (Palo  Taya,  off  the  southeastern  coast  of  Sumatra). 
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an  asterisk  (one  of  them  on  only  the  Nyamok  Islets),  which  were 
merely  seen.  Aside  from  the  two  endemic  forms,  the  known  avifauna 
of  Pulo  Taya  appears  not  to  differ  from  that  of  Lingga  and  other 
neighboring  islands. 

Doctor  Abbott,  accompanied  by  Mr.  C.  Boden  Kloss,  was  appar- 
ently the  first  ornithologist  to  examine  Pulo  Taya*  References  in 
literature  to  its  birds,  therefore,  are  confined  to  papers  mentioning 
the  results  of  this  expedition. 

Mr.  Kloss  has  published  a  popular  account  of  the  trip,^  in  which 
he  mentions  some  birds;  and  the  present  writer  has  described  a  sub- 
species of  Sauropatis  chloris  from  Pulo  Taya  specimens.* 

I  am  indebted  to  Doctor  Abbott  for  physiographical  and  other 
notes  concerning  the  islands  here  treated ;  and  to  Dr.  €•  W.  Richmond 
for  other  assistance. 

Measurements  in  this  paper  are  all  given  in  millimeters,  and  have 
been  taken  as  explained  in  the  author's  paper  on  Butorides  virescens.^ 
The  names  of  colors  are  from  Mr.  Robert  Ridgway's  recently  (1913) 
published  Color  Standards  and  Color  Nomenclature.  The  locality 
of  all  specimens  hereinafter  treated  should  be  understood  as  Pulo 
Taya  unless  otherwise  stated. 

Family  ARDEIDAE. 

•DEMIGRBTTA  SACRA  SACRA  (Gm«Ub).« 

lArdea]  sacra  Gmklin,  Syst  Nat.,  vol.  1,  pt  2,  1789,  p.  640  (Tahiti  Island, 
Society  Islands). 

A  pair  was  seen  on  the  Nyamok  islets. 

Family  PANDIONTOAE. 

*P0U0ABTUS  ICHTHTABTUS  (Honi«14). 

Falco  Ichthycetus  Hobsfieu),  Trans.  Linn.  Soc.  Lend.,  vol.  18,  May,  1821^ 
p.  136  (Java). 

One  fish  eagle,  without  much  doubt  this  species,  was  seen  on  Pulo 
Taya  by  Doctor  Abbott. 

Family  LARIDAE, 

STERNA  MELANAUCHEN  MELANAUCHEN  TemmiBdu 

Sterna  melanauchcn  Temminck,  Nouv.  Rec.  Planch.  CJol.  d'Ois.,  vol.  5,  llvr. 
72,  1827,  pi.  427  and  text  (coast  of  CJelebes). 

Three  specimens,  from  Pulo  Taya,  where  Doctor  Abbott  reports 
the  species  "pretty  common."  They  are  all  adults,  with  some  of 
the  wing-quills  in  process  of  molt.    Concerning  the  females,  Doctor 

1  Joarn.  Straits  Branch  Roy.  Asiatic  Soc,  No.  41,  Ja&oary,  1904,  pp.  58-69. 

*  SauropalU  ehloria  eyanesoena  Ob^holser,  Proc.  U.  S.  Nat  Bins.,  vol.  62,  February  S* 
1917.  p.  189. 

*  Proc.  U.  S.  Ifat  Mvs.,  toI.  42,  1912,  p.  6S8. 

*  Species  designated  by  an  asterisk  are  not  represented  by  specimens. 
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Abbott  says:  "Iris  dark  brown;  feet  dark  brown;  bill  black;  ex- 
treme tip  white."  In  size  and  color  these  birds  agree  with  those 
from  the  Philippine  Islands  and  China.    They  measure  as  follows : 


Measurements  of  specimens  of  Sterna  melanauchen  melanauchen. 

i 

Sex. 

Locality. 

Date. 

Collector. 

• 

1 

i 
1 

a 

i 

{3 

1 

1 

i 

H 

1 

170620 

Male.. 

PuloTaya 

1899. 
July  28 

Dr.  W.  L.  Ab- 
boU. 

do 

do 

mm. 
355.0 

mm. 
229 

mm. 
150 

mm. 
35 

mm. 
47 

mm. 
20 

170821 
170822 

Female 
Female 

do 

do 

...do 

...do 

330.2 
342.9 

129 
130.5 

33 
33.7 

42 
44.5 

18 
18.5 

a  Measured  in  the  flesh  by  the  oollector. 

STERNA  ANAETHETA  ANAETHBTA  ScopolL 

Sterna  anaethetus  Scopoli,  Del.  Flor.  et  Faun.  Insubr.,  pt.  2,  1786,  p.  92 
(Panay  Island,  Philippine  Islands). 

One  adult  female  of  this  species,  No.  170819,  U.S.N.M.,  is  in  the 
<?ollection,  taken  on  July  26,  1899.  Length  in  flesh,  394  mm.  "  Bill 
and  feet  black ;  iris  dark  brown."  It  is  identical  with  examples  from 
the  Tambelan  Islands.  Doctor  Abbott  mentions  that  this  bird  had  a 
lumor  on  the  angle  of  its  jaw. 

Family  CLARAVIIDAE. 

CALOENAS  NICOBARICA  (UniiMW). 
[Columlia]  nicoharica  Linnaeus,  Syst.  Nat.,  ed.  10,  vol.  1,  1758,  p.  164 
(Nicobar  Islands,  Bay  of  Bengal). 

Five  specimens: 

Adult  female,  No.  170827,  U.S.N.M.,  Pulo  Taya,  July  28,  1899. 
Length  in  flesh,  368.5  mm.  "  Iris  brownish  gray ;  bill  and  cere  dull 
blact;  feet  livid  purple,  claws  yellow." 

Juvenal  female,  No.  170830,  U.S.N.M.;  Pulo  Taya,  July  28,  1899. 
Length  in  flesh,  355.5  mm.  '^  Middle  of  bill  leaden,  base  and  cere  and 
tip  black;  feet  dark  brown,  claws  pale  brown." 

Adult  male.  No.  170828,  U.S.N.M. ;  Pulo  Taya  (obtained  in  cap- 
tivity on  Lingga  Island,  July  24,  1899).  Length  in  flesh,  368.5  mm. 
^'Iris  dark  gray;  bill  and  cere  dull  black;  feet  dark  purple,  soles 
yellow." 

Adult  female.  No.  170831,  U.S.N.M.;  Pulo  Taya  (obtained  in 
captivity  on  Lingga  Island,  July  24,  1899).  Length  in  flesh,  355.5 
mm.    "  Bill  and  cere  dull  black;  feet  dark  purple;  soles  yellow." 

Adult  female.  No.  170829,  U.S.N.M.;  Pulo  Taya  (bought  in  cap- 
tivity on  Lingga  Island,  July  21,  1899).  Length  in  flesh,  355.5  mm. 
"Iris  dark  gray;  bill  and  cere  bluish  black;  legs  livid  purple;  soles 
yellowish." 
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The  Juvenal  female  diflfers  from  the  adult  in  its  much  more  bronzy 
interscapulum ;  rudimentary  hackles  on  the  hind  neck;  duller  poste- 
rior upper  parts  and  wings;  much  duller,  more  bronzy  lower  surface; 
and  lack  of  hackles  on  the  f  oreneck. 

Doctor  Abbott  reported  having  seen  a  few  Nicobar  pigeons  on 
Pulo  Taya,  but  many  more  on  the  Nyamok  Islets. 

Family  COLUMBIDAE. 

COLUUBA  ARGENTINA  Bonmparte. 
[Myristidvoral  grisea  Bonapabte,  Consp.  Gen.  Avium,  vol.  2,  1854,  p.  36^ 

(Gray  MS.)   (Indian  Archipelago). 
Columba  argentina  Bonaparte,  Gonsp.  Gen.  Avium,  vol.  2,  1854,  p.  8^ 

(Tenmiinck  MS.)   (substitute  name  for  Myriaticivora  grisea  Bonaparte 

[in  synonymy]). 
Columba  phasma  Richmond,  Proc.  U.  S.  Nat  Mus.,  voL  28,  February  4» 

1903,   p.  490    (new   name  for  MyrUticivora  grisea  Bonaparte,   not 

Colutnha  grisea  Bonnaterre  1790). 

A  single  adult  female  of  this  rare  pigeon  was  obtained  by  Doctor 
Abbott  on  Pulo  Taya,  July  27, 1899.  The  colors  of  the  soft  parts  are 
given  as  follows:  "Iris  pink;  feet  pale  purple;  bill  greenish  horny 
at  tip;  base  and  cere  dull  brownish  purple."  Length  in  flesh, 
4X)6.5  mm.  The  plumage,  both  above  and  below,  is  somewhat  adven- 
titiously stained  with  brownish. 

Dr.  Charles  W.  Richmond  some  time  ago  called  attention  to  the 
preoccupation  of  the  name  Colwmha  grisea  as  used  for  this  species, 
and  proposed  Columba  phmma  in  its  place.^  Unfortunately,  how- 
ever, the  term  Columha  argentina  (a  manuscript  name  from  Tem- 
minck),  inserted  tentatively  by  Bonaparte  as  a  synonjrm  of  his 
Myristici/vora  griaea^^  becomes  thus  a  substitute  name  for  the  latter. 
Since,  therefore,  the  specific  name  grisea  can  not  be  used  in  the 
genus  Columba^  on  account  of  the  previous  Columba  grisea  Bonna- 
terre," for  a  South  American  species  of  Chaemepdia^  the  bird  here- 
tofore called  Columba  grisea  (Bonaparte)  must  now  be  known  as 
Columha  argentina  Bonaparte. 

This  species  was  first  named  Carpophaga  grisea  by  G.  R.  Gray,* 
from  a  specimen  in  the  British  Museum  collected  in  the  "Indian 
Archipelago."  This  example  is  now  preserved  in  the  British 
Museum,  and  should  be  considered,  as  already  done  by  Count 
Salvadori,*'  the  type  of  Bonaparte's  name  Myristicivora  grisea^  and 
hence  of  the  species,  since  both  the  two  other  names -applied  to  this 
pigeon,  Columha  argentina  Bonaparte  and  Columba  phasma  Rich- 
mond, must  be  treated  as  merely  substitute  terms.  The  type-locality 
of  the  species  is  consequently  the  Indian  Archipelago. 

*  Proc.  U.  S.  Nat.  Mne..  vol.  26.  Pebrnary  4,  1903rpr49a 
'Consp.  Gen.  Aylum,  vol.  2,  1864,  p.  36. 

•Encyl.  M6th.,  pt.  1.  1792.  p.  262  (Cayenne). 

*LiBt  Spec.  Birds  Coll.  Brit.  Mns..  pt.  3,  Galllnae  and  Anseres,  1844.  p.  6  {nomen 
nudum). 

*  Cat  Birds  Brit  Mns..  vol.  21.  1898.  p.  249. 
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Family  TRERONIDAE. 

IfTSISTiayORA  BICOLOR  (8c*p«U). 

CohumJHk  hicolor  Soopoli,  Del.  Flor.  et  Faun.  Inaubr.,  pt  2, 1786,  p.  94  (New 
Guinea). 

Four  specimens : 

Adult  female,  No.  170823,  U.S-N.M.;  Pulo  Taya,  July  27, 1899. 

Adult  female.  No.  170824,  U.S.N.M.;  Pulo  Taya,  July  27,  1899. 
^^  Iris  dark  brown ;  bill  leaden  blue,  black  at  tip;  feet  pale  blue.^' 

Adult  female,  No.  170825,  U.S.N.M.;  Pulo  Taya,  July  27,  1899. 
'^  Bill  leaden  blue,  black  [at]  tip ;  feet  light  blue ;  claws  black.'' 

Adult  female.  No.  170826,  U.S.NJM.;  Pulo  Taya,  July  27,  1899. 
**  Iris  dark  brown ;  eyelids  leaden." 

All  these  examples,  as  is  so  frequently  the  case  with  this  species, 
are  more  or  less  adventitiously  stained,  apparently  by  fruit  juices,^ 
about  the  head,  and  some  of  them  also  on  the  under  parts.  They  ap- 
parently do  not  differ  in  either  color  or  size  from  specimens  of  thia 
species  taken  in  other  localities.  Doctor  Abbott  found  this  pigeon 
numerous  on  Pulo  Taya.  Measurements  of  the  specimens  collected 
are  given  herewith : 

MeoBwremenU  of  ipecimenM  of  MyrUtMvora  bioolor. 


a  Measured  In  the  flesh  by  the  ooUeotor. 

Family  ALCEDINIDAE. 

SAUROPATIS  CHLORIS  CTANB8CBNS 

SauropaHa  chloris  cyanescena  Obebholseb,  Proc.  U.  8.  Nat  Mua,  vol.  62^ 
February  8,  1917,  p.  189   (Pulo  Taya,  off  the  southeastern  coast  of 
Sumatra). 
Four  specimens : 

Adult  male,  No.  170835,  U.S.N.M.,  type  of  subspecies;  July  28,. 
1899.    Length  in  flesh,  260  mm. 

Adult  female,  No.  170836,  U.S.N.M.;  July  28,  1899.  Length  in 
flesh,  270  mm.  "  Iris  dark  brown;  bill  black,  white  beneath  at  base; 
claws  black." 
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Adult  female,  No.  170833,  U.S.N.M.;  July  27,  1899.  Length  in 
flesh,  273  mm.  ''  Iris  dark  brown ;  bill  black,  fleshy  white  beneath 
at  base ;  feet  dark  brown,  soles  pale." 

Adult  female.  No.  170834,  U.S.N.M.;  July  28,  1899.  "Iris  dark 
brown ;  bill  black,  white  beneath  at  base." 

One  of  these  (No.  170836,  U.S.N.M.,  July  28,  1899)  is  just  begin- 
ning to  show  molt  in  the  wings  and  tail. 

According  to  Doctor  Abbott  this  kingfisher  was  fairly  common  on 
Pulo  Taya ;  and  Mr.  Kloss  reported  it  from  the  Nyamok  Islets.* 

Family  GRACULTOAE. 

LAMPROCOBAX  PANATBNSI8  RICHMONDI,  mw  mbtpMlM.* 

Suhspecific  characters. — ^Resembling  Lamprocorax  panayensis  stri- 
gatusy  from  Java,  but  decidedly  larger;  green  of  particularly  the 
lower  parts  more  bronzy  or  yellowish  (less  bluish). 

Description.— Typ^^  adult  male.  No.  170841,  U.S.N3f.;  Pulo  Taya, 
July  27,  1899;  Dr.  W.  L.  Abbott  Upper  and  lower  parts  shining 
metallic  yew  green,  the  former  with  a  very  slight,  the  latter  with  a 
very  decided,  purplish  bronzy  sheen;  tail  browish  black,  the  three 
middle  pairs  of  rectrices  and  broad  exterior  margins  of  the  rest, 
metallic  dull  blue  green;  wings  brownish  black,  the  inner  edges  of 
the  quills  paler  and  more  brownish,  both  webs  of  tertials,  with  outer 
webs  of  primaries  and  secondaries,  metallic  dull  blue  green ;  greater 
wing-coverts  metallic  dusky  yellowish  green;  median  and  lesser 
wing-coverts  like  the  back;  under  wing-coverts  fuscous  black  edged 
with  metallic  dull  bluish  green. 

This  new  race  is  decidedly  larger  than  Malay  Peninsula  specimens 
of  Lamprocoraw  panayensis  affi/niSy  especially  in  the  bill,  and  is 
usually  more  bronzy  below.  It  is,  in  fact,  most  closely  related  to 
Lamprocorax  panayensis  Tteterochlorus  *  of  the  Anamba  Islands,  but 
is  separable  by  its  smaller  size,  particularly  shorter  tail,  and  by  its 
more  bronzy  plumage,  especially  below.  So  far  as  known,  it  is  con- 
fined to  Pulo  Taya. 

The  reasons  for  the  recognition  of  the  genus  Lam/procorajx  as  dis- 
tinct from  AplonM  have  already  been  set  forth  by  the  present  writer.* 

Doctor  Abbott  reported  Lamprocorax  panayensis  richmondi  fairly 
common  cm  Pulo  Taya  at  the  time  of  his  visit,  and  collected  six  speci- 
mens there,  as  follows: 

Adult  male,  type.  No.  170841,  U.S.N.M.,  July  27, 1899. 

Adult  male,  No.  170837,  U.S.N.M.;  July  26,  1899.  "Iris  red;  bUl 
and  feet  black." 

»  Journ.  Straits  Branch  Roy.  Asiatic  Soc.  No.  41,  January.  1904,  p.  69. 

•  Named  In  honor  of  Dr.  C.  W.  Blchmond.  who  first  discovered  Its  distinctness. 

*  Lamproconus  panayensis  heterochlorus  Oberholser,  Bull.  U.  S.  Nat.  Mus.,  No.  98,  Jun« 
80,  1917,  p.  67. 

«  Bull.  U.  S.  Nat.  Mus..  No.  98.  June  80.  1917.  p.  68. 
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Juvenal  male,  No.  170838,  U.S.N.M.;  July  26,  1899.  Length  in 
flesh,  216  mm. 

Juvenal  female,  No.  170839,  U.S.N.M.;  July  26,  1899.  Length  in 
flesh,  203  nun.    "  Iris  red ;  bill  and  feet  black." 

Juvenal  female,  No.  170840,  U.S.N.M.;  July  27,  1899.  Length  in 
flesh,  203  mm. 

Juvenal  female.  No.  170842,  U.S.N.M.;  July  27,  1899*  LengOi  in 
flesh,  203  mm. 

Two  of  the  Juvenal  females  (Nos.  170839  and  170842,  U.S.N.M.) 
are  just  beginning  to  molt;  the  two  other  juvenal  birds  are  in  the 
midst  of  the  process,  this  affecting  both  quills  and  contour  feathers, 
and  have  acquired  a  considerable  portion  of  their  adult  livery. 
Measurements  of  the  two  adults  are  as  follows: 

Measurements  of  specimens  of  Lamprocorax  panayensis  richmondi. 
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22 


1 

I. 

Si 


18.6 
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a  Measured  in  the  flesh  by  the  collector. 

Family  NECTARINnDAE. 


6  Type. 


CINNTRIS  ORNATA  MICROLEUCA.  new  tnbtpeciee. 

Suhspeciflc  characters. — Similar  to  Cinnyria  omata  omata  {=Cin' 
nyris  pectoralis  [Horsfield])^  from  Java,  but  decidedly  larger; 
male  with  upper  parts  less  golden  (more  grayish  or  brownish) ; 
posterior  lower  surface  averaging  paler;  outer  pair  of  rectrices  with 
smaller  white  tips.  Female  also  less  golden  (more  grayish  or 
brownish)  above  than  the  same  sex  of  Cinnyris  omata  omata^  with 
posterior  lower  parts  averaging  somewhat  paler,  and  the  outer 
rectrices  with  less  white  on  their  tips. 

Description.— Ty^e^^  adult  male.  No.  170843,  U.S.N.M. ;  Pulo  Taya, 
off  the  southeastern  coast  of  Sumatra,  July  26,  1899;  Dr.  W.  L. 
Abbott.  Sinciput  metallic  dusky  violet  blue;  rest  of  upper  surface 
citrine,  the  rump  and  upper  tail-coverts  more  yellowish ;  tail  brown- 
ish black,  the* three  outer  rectrices  tipped  with  white,  most  broadly 
on  the  outermost;  wings  fuscous,  the  quills  and  all  the  coverts,  ex- 

1  For  this  change  of  name,  see  Oberholser,  Smithson.  Misc.  Coll.,  vol.  60,  No.  7,  October 
26,  1912,  p.  18. 

62055— 20— Proc.N.M.  vol.55 19 
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cept  the  primary  series,  narrowly  margined  externally  with  citrine ; 
center  of  chin,  throat,  and  jugulum,  raisin  black ;  sides  of  chin,  throaty 
and  jugulum,  with  lores  and  anterior  part  of  cheeks,  metallic  indigo 
blue;  remainder  of  sides  of  head  and  sides  of  neck,  citrine;  a  nar- 
row somewhat  broken  line  across  the  breast  at  the  posterior  edge  of 
the  raisin  black  jugulum,  prout's  brown;  pectoral  tufts  cadmium 
yellow;  breast  and  abdomen,  chrome  yellow;  lower  tail-coverts  be- 
tween wax  yellow  and  primuline  yellow;  sides  of  body  and  thighs 
wax  yellow;  lining  of  wing  white  washed  with  baryta  yellow ;  "  bill 
and  feet  black." 

Of  the  three  adult  males  from  Pulo  Taya,  the  one  chosen  as  the 
type  is  somewhat  the  dullest  and  least  golden  above;  otherwise  the 
individual  difference  is  but  slight.  Doctor  Abbott  says  that  the 
species  was  tolerably  common  on  Pulo  Taya,  where  it  frequents  the 
jungle.  So  far  as  known,  this  new  subspecies  is  confined  to  this 
island.    Measurements  of  four  adults  are  as  follows : 


Measurements  of  specimens  of  Cinnyris  omaia  microleuca. 
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a  Measured  in  the  flesh  by  the  oolleotor. 


5  Type. 
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EXPEDITION  OF  1918. 


By  Edmund  H.  Gibson. 
Custodian  of  Hemiptera,  United  States  National  Museum. 


The  specimens  as  listed  below  were  collected  by  Mr.  H.  W.  Foote 
during  June,  1913,  from  the  Island  of  Dominica.  One  new  species 
is  included. 

Order  HEMIPTERA. 

Suborder  HETEROPTERA. 


One  female. 


Family  SCUTELLERIDAE. 

ANGOCORIS  PALUDUS  Herrick  Schiffer. 


Family  PENTATOMIDAE. 

MORMIDAE  YPSILON  Lfamaeni. 

Seven  females  and  one  male. 

EUSCmSTUS  BIFIBULUS  Palisot  de  B^anroli. 

Two  females. 

PROXTS  VICTOR  Fabriclns. 

One  female. 
One  female. 
Two  females. 
Two  females. 
One  female. 

EDESSA  GORNUTA  Bnrmeltter. 

One  female  and  two  males. 

EDESSA  BfEDITABUNDA   Fabriclns. 

Two  females. 

Family  COREIDAE. 

ACANTHOCERUS  CLAVIPES  Fabriclof. 

One  male. 

SPARTOCERA  BATATAS  Fabricint. 

One  male. 

PR0CEEDINQ8  U.  S.  NATIONAL  MUSEUM,  VOL.  65-NO.  2269. 


LOXA  VARIEGATA  DUtant 

NEZARA  yiRIDULA  Llnnaem. 

NEZARA  HARGINATA  PallMt  de  BcauToii. 

BANASA  VARIANS  Stal. 
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AS  ABA  BELLATOR  Fabridw. 

Two  females  and  one  male. 

ALTDUS  PALLBSCBNS  StaL 


One  female. 

Five  males. 
One  female. 
One  male. 


Family  LYGAEIDAE. 

ONCOPELTU8  PASCIATUS  Dmllas. 

OZOPHORA  C0N8ANGUINBA  Dtotent. 

OZOPHORA  PALLESCBNS  Distant. 


Family  REDUVIIDAE. 

ZELUS  RUBIDUS  GMrin. 

One  female  and  three  males. 

Two  males  from  the  Island  of  Guadaloupe. 

Suborder  HOMOPTERA. 


Two  females. 


One  female. 


Family  CICADIDAE. 

PROARNA  HUARIS  G«naar. 

Family  MEMBRACIDAE. 

MICRUTALIS  CALVA  Say.* 


DARNOIDBS  NIGROAPICATA  Stal.^ 

One  male  and  one  female. 

•  FamU7  CERCOProAE. 

TOMASPIS  DOMINICANA  DUtant.' 

Two  females  and  one  male. 

CLOVIA  M0DB8TA,  naw  ipaeiaa. 

Head  only  slightly  narrower  than  greatest  width  across  the  pro- 
notum.  Vertex  one-half  as  long  as  broad  and  considerably  concave 
or  scooped  as  viewed  from  the  side,  anterior  margin  next  to  eyes  very 
thin,  thick  at  the  middle.  Front  swollen,  clypeus  short  and  broad. 
Fjyes  large,  ocelli  small  and  placed  closer  together  than  the  distance 
between  an  eye  and  ocellus.  Ocelli  are  situated  the  length  of  their 
diameters  from  the  posterior  border  of  vertex.  Pronotum  well 
rounded  in  front,  lateral  borders  short  but  with  a  prominent  carina 
which  is  light  in  color,  posterior  border  two  lobed.  Callosites  more 
or  less  prominent.  Pronotum  with  irregular  wavy  impressed  trans- 
verse lines.  Scutellum  longer  than  broad  and  very  acutely  pointed. 
Elytra  slightly  surpassing  the  abdomen  and  densely  punctate,  veins 

>  Determined  by  Mr.  W.  D.  Fnnkhouser. 

*  Tentative  determination  by  Prof.  Herbert  Oaborn.    Verified  by  the  antbor. 
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indistinct;  clavus  broad,  claval  suture  deep.  Abdomen  short.  Geni- 
talia comparatively  short.  Male  plates  narrow.  Tibia  armed  with 
two  prominent  spurs  on  underside. 

Color,  above  chestnut  to  dark  brown.  Apex  of  head  yellowish. 
Entirely  covered  above  with  a  fine  golden  or  yellow  pubescence, 
which  appears  whitish  in  three  small  spots  on  the  elytra.  Dark  be- 
neath, posterior  legs  light. 

Size :  4.6  nmi.  long,  2  mm.  wide. 

Type.— C2it.  No.  21719,  U.S.N.M. 

Described  from  a  single  male  specimen  which  is  deposited  in  the 
collection  of  the  United  States  National  Museum.  This  specimen 
was  submitted  to  Prof.  Herbert  Osbom  who  identified  it  as  a  new 
species  and  advised  me  to  consider  it  as  belonging  to  the  genus  Clovia 
although  the  genus  has  no  other  representation  in  the  Western  Hemi- 
sphere. If  more  specimens  could  be  examined  it  might  prove  neces* 
sary  to  erect  a  new  genus  to  include  this  species. 


One  male. 
Two  females. 
One  female. 

One  female. 
One  male. 


Family  CICADELLIDAE. 

TETTIGONIA  OCCATORIA  Say. 

TETTIGONIA  PROLIXA  Fowler. 

TETTIGONIA  PSITTACELLA  Fowler. 

Famiy   FULGORIDAE. 

TANGIA  ANGULATA  Uhlcr. 

CUBANA  TORTRIX  Uhler. 

CIXIUS,  tpcclM. 


One  damaged  specimen. 

TmONIA  VARIEGATA  SUl. 

Two  females  and  four  males. 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


MIOCENE  FOSSIL  PLANTS  FROM  NORTHERN  PERU. 


By  Edward  W.  BERRr, 
Of  the  Johns  Hopkins  University,  Baltimore. 


INTRODUCTION. 

The  present  brief  paper  is  based  upon  a  &mall  collection  of  fossil 
plants  recently  received  in  exchange  from  the  Boston  Society  of  Nat- 
ural History  through  the  courtesy  of  Dr.  Joseph  A.  Cushman,  and 
presented  by  me  to  the  United  States  National  Museum.  This  col- 
lection was  made  by  C.  F.  Winslow  early  in  the  year  1875,  and  in  an 
interesting  letter  dated  the  3d  of  March  of  that  year  he  states  that  it 
was  made  from  a  clay  lens  overlying  a  bed  of  lignite  in  the  petroleum- 
bearing  sands  about  20  miles  south  of  the  town  and  river  of  Tumbez, 
and  200  or  300  feet  inland  from  the  ^ore  of  the  Pacific. 

In  spite  of  the  lack  of  geological  work  or  satisfactorily  accurate 
maps  of  this  region  it  is  fortunately  possible  to  locate  this  plant  bear- 
ing outcrop  with  sufficient  precision  to  show  that  it  is  very  near  to, 
if  not  identical  with,  the  locality  from  which  the  described  section 
quoted  on  a  subsequent  page  was  made.  The  foliage  of  a  luxuriantly 
wooded  region  was  evidently  accumulated  in  shallow  pools,  possibly 
continental,  but  more  probably  lagoonal  in  character,  which  season- 
ally, if  not  for  longer  intervals,  received  only  very  fine  muddy  sedi- 
ments. The  leaves  are  consequently  in  matted  layers;  with  only  thin 
films  of  mud  between  them,  and  hence  no  one  except  an  experienced 
collector  could  be  expected  to  obtain  satisfactory  material  for  study. 

While  the  collection  described  in  the  following  pages  leaves  much 
to  be  desired  from  the  point  of  view  of  the  correct  botanical  deter- 
mination of  the  species,  Mr.  Winslow  deserves  great  credit  for  his  in- 
terest and  for  the  enterprise  with  which  he  succeeded  in  preserving 
this  material  and  thus  bringing  to  light  this  page  of  geological  his- 
tory, and  I  can  only  hope  that  he  is  still  alive  and  may  see  this  belated 
appreciation  of  his  efforts  of  over  40  years  ago. 

From  the  standpoint  of  the  systematic  botanist  the  present  study 
is  far  from  satisfactory,  and  the  difficulty  of  identifying  such  frag- 
mentary material  has  led  me  to  accept  the  determinations  of  previous 
workers  on  the  paleobotany  of  South  America  without  attempting 
to  revise  their  generic  references,  although  I  am  fully  conscious  that 
some  at  least  of  these  are  faulty. 

Proceedings  U.  8.  National  Museum,  Vol.  6&-No.  2270. 
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The  principal  interest  in  the  present  paper  must  be  the  decisive 
evidence  which  it  furnishes  of  the  very  different  climatic  conditions 
formerly  existing  in  this  desert  region  and  the  rather  far-reaching 
correlations  which  it  is  possible  to  make — ^results  which  in  both  cases 
are  not  at  all  dependent  on  the  correct  botanical  determination  of 
the  species.  Before  discussing  these  results  it  would  be  profitable 
to  consider  briefly  the  present  climatic  and  physiographic  features 
of  this  section  of  Peru.  Physiographically  Peru  may  be  divided  into 
three  well-defined  longitudinal  regions:  (1)  The  Coast  region  of 
sandy  arid  desert  or  semidesert,  crossed  by  rivers  in  narrow,  more 
or  less  fertile  valleys  according  to  the  water  supply;  (2)  the  Sierra 
or  Andean  region,  which  I  need  not  stop  to  characterize;  and  (3)  tlie 
Montana,  or  region  of  tropical  forests  of  the  Amazon  basin. 

In  northern  Peru  the  Piura  desert  extends  along  the  coast  from 
the  Gulf  of  Guayaquil  southward  to  the  Morrope  Valley,  a  distance 
of  about  200  miles.  It  is  traversed  by  three  rivers — the  Tumbez, 
Chira,  and  Piura — ^the  first  two  having  their  sources  in  the  inner 
Cordilleras  and  hence  not  dry  part  of  the  time.  The  climate  is  less 
arid  than  farther  south,  fogs  and  garuas  are  more  frequent,  and  at 
intervals  of  several  years  there  are  occasional  heavy  showers.  The 
country  is  practically  treeless.  The  valleys  contain  chaparral  of 
Prosopis^  and  along  the  river  banks  willows  and  groups  of  palms;  and 
the  irrigated  cultivation  of  cotton,  cane,  corn,  alfalfa,  and  vineyards 
is  possible  where  the  streams  are  of  sufficient  size  and  not  inter- 
miltent. 

I  might  add  that  the  entire  sea  border  of  Peru  is  a  semidesert, 
Arica  dividing  the  true  rainless  desert  country  of  Chile  from  the 
sterile  country  extending  northward  from  Arica  (latitude  18**  f»0') 
to  north  of  Tumbez  (latitude  3°  20'),  which,  though  normally  rain- 
less, as  just  stated,  receives  the  benefit  of  the  drizzly  garuas  and  sea 
fogs  which  are  reflected  in  the  less  pronounced  desert  character  of 
this  northern  country. 

Beginning  with  John  Ball  ^  the  flora  of  the  Coastal  zone  of  'vest- 
em  South  America  has  been  discussed  by  von  Eggers  *,  Wolff ',  and 
Guppy*.  The  Strand  is  characterized  as  the  Sesuvium  zone,  I'e- 
placed  some  distance  north  of  Tumbez  by  the  Mangrove  zone  of  tlie 
Gulf  of  Guayaquil. 

The  region  immediately  behind  the  beach  from  Tumbez  southward 
is  a  typical  desert  or  semidesert,  consisting  of  sand-covered  barren 
hill  slopes  with  shifting  dunes  (mendanos)  and  varied  only  in  the 
transverse  valleys  by  vegetation  more  fitting  to  the  latitude.  About 
25  or  30  miles  northeast  of  Tumbez  there  is  a  remarkably  sudden 

^  Ball,  J.,  Notes  of  a  Naturalist  In  South  America,  London.  1887. 

'Eggers,  H.  von,  Das  KUstengeblet  von  Ecuador.     Deutsche  Geogr.  Blltter,  vol.  17» 
Heft  4,  1894. 
>  WoUr,  T.,  Geografla  y  Geologla  del  Ecuador,  1892. 
*  Guppy,  H.  B.,  A  Naturalist  in  the  Pacific,  vol.  2,  pp.  474-601.  1906. 
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change  in  the  coastal  flora.  At  Puerto  Bolivar,  in  the  Ecuadorian 
Province  of  Eloro,  the  mangrove  belt  extends  inland  from  the  beach 
for  about  2  miles.  The  "mangle  chico"  fronts  the  sea  and  passes 
gradually  into  the  "  mangle  grande,"  where  the  Rhizophores  are  70 
or  80  feet  tall  and  draped  with  TiUandsia.  In  the  rear  of  the  zone  of 
tall  mangrove  the  swamp  becomes  more  open,  with  small  trees  of 
Bhizophora^  Laguncularia^  and  Avicermia^  and  scattered  areas  of  the 
shrubby  Salioorma  peruviana.  At  about  2  miles  from  the  sea  the 
swamp  passes  over  into  a  region  of  naked,  sun-caked,  and  salt-in- 
crusted  mud  flats  traversed  by  salt-water  creeks  bordered  by  low 
shrubby  Rhizophora^  Avicermia^  and  Salicomia.  These  mud  flats, 
submerged  only  by  the  spring  tides,  form  a  belt  here  somewhat  over 
a  mile  in  width,  and  pass  gradually  into  the  sandy  arid  saliferous 
Machala  plains  with  cacti,  Proaopis^  and  scattered  thorny  shrubs  and 
dwarfed  trees. 

A  good  account  of  the  estuary  flora  of  the  Santa  Eosa  River  near 
Puerto  Bolivar  is  given  by  Guppy.^  From  this  point  northward  to 
the  head  of  the  Gulf  of  Guayaquil  the  vegetation  passes  by  degrees 
into  the  normal  tropical  estuary  flora.  Villavicencio,  Wolff,  Web- 
ster, Guppy,  and  others  believe  that  the  costal  region  is  still  becoming 
progressively  more  sterile,  and  since  Darwin's  day  we  have  had  evi- 
dence of  coral  masses  and  elevated  shell  beds  pointing  to  a  former 
lower  level  of  the  land  and,  presumably  to  be  correlated  with  this,  a 
more  humid  climate.  Suess  suggested  ^  that  this  might  be  due  to  tiie 
formation  of  the  Isthmus  of  Panama  and  the  appearance  of  the 
Humboldt  current.  Since,  however,  the  waters  of  the  Atlantic  and 
the  Pacific  have  freely  mingled  at  many  times  during  geologic  his- 
tory, and  as  we  as  yet  know  comparatively  little  of  the  Tertiary  his- 
tory of  South  America,  it  is  not  possible  to  discuss  these  interesting 
problems  with  profit. 

Aside  from  the  description  of  a  few  species  of  Tertiary  marine  fos- 
sils by  d'Orbigny,'  Nelson,*  and  Gabb,*  the  general  work  of  Rai- 
mondi,*  and  incidental  references  in  Darwin's  Voyage  of  the  Beagle^ 
the  only  detailed  account  of  the  geology  of  any  locality  in  this  part  of 
Peru  is  based  on  a  reconnoissance  of  Josef  Grzybowski,  of  Cracow, 
who  spent  a  week  around  Tumbez  and  Paita  in  1898  and  who  sub- 

lA  Naturalist  in  the  Pacific. 

*  Das  Antlits  der  Brde,  vol.  2,  p.  826. 

*d*Orbigny,  A.,  Paltontologie  due  Voyage  TAmerlque  mdrldlonale,  Paris,  1842. 

*  Nelson,  B.  T.,  On  the  MoUuscan  fauna  of  the  later  Tertiary  of  Peru.  Trans.  Conn. 
Acad.,  vol.  2,  pt  1,  1870. 

*  Oabb,  W.  M.,  Description  of  a  collection  of  fbsails,  made  by  Dr.  Antonio  Ralmondi  in 
Peru,  Joum.  Acad.  Nat.  Sci.,  Phlla.,  ser.  2,  vol.  8,  pp.  269-886,  pis.  85-43,  1877 

*  Ralmondi,  A.,  Bl  Pertt,  toL  4,  Batudids  mlneraldgicos,  Lima,  1902. 

'  Although  devoted  to  the  region  farther  south,  the  recently  published  work  by  Bowman 
on  The  Andes  of  Southern  Peru  (Amcr.  Geogr.  Soc.,  1916)  gives  an  admirable  discussion 
of  the  broader  aspects  of  the  physiographic  history  and  climaUc  features  of  the  Peruvian 
region. 
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sequently  published^  a  description  of  the  Molluscs  collected  and 
some  notes  upon  the  geology. 

In  addition  to  an  intrusive  granite  and  a  phyllite  of  unknown  age 
and  some  Paleozoic  schists,  conglomerates  and  limestones,  he  dis- 
tinguishes five  stages  of  the  Tertiary — ^namely,  the  Paita,  Talara, 
2iOrritos,  Heath,  and  Ovibio.  The  only  one  of  these  that  is  of  im- 
portance in  the  present  connection  is  the  Heath  stage,  named  from  a 
small  dry  stream  valley  known  as  Quebrada  Heath.  From  the 
vicinity  of  Caleta  Grau  he  describes  the  following  section: 

Conglomerate  with  petrified  wood  capping  the  hills. 

Sandstone,  40  meters. 

Finer  grained  hard  dark  sandstone,  10  meters. 

Bed  shale,  12  meters. 

Dark  clays  with  traces  of  fossil  plants,  2  meters. 

Dark  platy  argillaceous  lignite,  80  centims  to  1  meter. 

Brown  bituminous  clay  with  traces  of  plant& 

Oyster  bank,  80  centims. 

Bituminous  gypsif erous  shales. 

The  strata  are  both  folded  and  faulted  in  a  direction  roughly 
paralled  with  the  coast.  From  the  sandstone  in  the  foregoing  sec- 
tion he  collected  the  following  marine  invertebrates : 

Area  larkifdi  Nelson. 

obesiformis  Grzybowski. 

TurriteUa  altiUrata  Conrad. 

Pyrtda  roseta  Grzybowski. 

PunctweUa  phrygia  Grzybowski. 

From  the  shales  imderlying  the  sandstones  he  collected: 

Ostrea  latiareata  Grzybowski. 
sculpta  Grzybowski. 

Vervus  miinsteri  d'Orbigny. 
neUoni  Grzybowski. 

Cytherea  plardvieta  Guppy. 
affhm  Grzybowski. 

Cardium  mbaucanum  Grzybowski 
tenmmargo  Grzybowski. 

Lutraria  Jiortensia  Grzybowski. 
vetula  Philippi. 

Doainia  lenticula  Grzybowski. 

Leda  acutisinuata  Grzybowski 

TurriteUa  fiUcineta  Grzybowski. 

Lucina  prosoptera  Grzybowski. 

Verms  miinsteri  and  Lutraria  vetula  are  common  to  the  Navidad 
beds  of  Chile  and  Cytherea  planivieta  occurs  in  the  Bowden  beds  of 

>  Griybowksi,  J.,  Die  Tertl&rablageniDgen  des  ndrdlichen  Pem  and  ihre  MoUaskenfaima. 
Neues  Jahrb.  Beilage,  toL  12,  pp.  610-664,  pis.  15-20,  1800. 
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Jamaica.  The  genera  Lutraria^  Oatrea^  and  Cardi'wni  have  very  simi- 
lar species  in  the  Navidad  beds  of  Chile,  while  there  is  a  similar 
species  of  Doainia  in  the  lower  Miocene  of  Trinidad.  Grzybowski 
rightly  considers  the  Heath  stage  as  of  lower  Miocene  age.  He  con- 
siders the  underlying  Ovibio  stage  as  Oligocene,  the  overlying  Zorritos 
stage  as  lower  Miocene,  the  Talara  stage  as  upper  Miocene,  and  the 
Paita  stage  as  Pliocene. 

BOTANICAL  FACIES  ANJ)  ECOLOGY. 

Because  of  the  uncertainty  of  identification  of  these  fossil  plants 
I  will  not  attempt  to  describe  their  botanical  facies  in  the  present 
paper.  Quite  independently  of  this  th^  fumi^  convincing  evi- 
dence that  the  coastal  region  of  Peru  during  the  early  Miocene  was 
a  region  covered  with  a  dense  tropical  forest,  including  a  variety  of 
broad-leaved  mesophytic  hardwoods  mixed  with  lianas  and  large 
feather  palms,  and  that  the  climate  and  rainfall  were  in  striking 
contrast  with  what  they  are  at  the  present  time  in  this  region.  This 
would  seem  to  indicate  that  in  the  early  Miocene  the  Ecuadorian 
and  Peruvian  Andes  had  not  yet  interposed  their  bulk  in  the  path  of 
the  easterly  moisture-bearing  trade  winds  and  that  the  present  coastal 
desert  was  not  in  existence. 

AGE  OF  THE  FOSSIL  FLORA. 

The  fossil  plants  described  in  the  following  pages  number  14 
species,  of  which  six  are  only  provisicmal  identifications.  Five  of 
the  remaining  eight  definitely  determined  species  are  new  and  do 
not  have  a  known  outside  distribution,  although  one  of  these  new 
species  is  believed  to  be  identical  with  a  form  described  under  an- 
other name  from  the  Navidad  beds  of  Chile.  Each  of  the  three 
remaining  species  is  found  outside  of  this  area,  one  being  conmion 
to  Panama,  a  second  to  Colombia,  and  the  third  to  Ecuador.  The 
six  tentatively  identified  forms  are  all  cconmon  to  Colombia,  and  one 
of  these  occurs  also  in  the  Navidad  beds  of  Chile. 

It  thus  appears  probable,  especially  as  this  conclusion  is  corrob- 
orated by  the  relations  of  the  marine  faunas  found  here  and  in  the 
Navidad  beds,  that  all  of  these  South  American  Tertiary  plant- 
bearing  deposits  approximate  one  another  in  age.  The  extremes  of 
possible  difference  for  these  floras  that  I  have  specifically  mentioned 
is  embraced  within  the  limits  of  the  Chattian,  Aquitanian,  and 
Burdigalian  stages  of  the  European  section.  It  appears  probable 
that  continued  comparisons  will  make  pos^le  still  more  definite 
correlations  of  all  of  these  flora& 

Begarding  the  exact  age  of  the  Peruvian  fossil  plants  the  choice 
lies  between  the  Aquitanian  and  the  Burdigalian  stages,  and  since 
the  Guatteria  found  here  occurs  in  the  Caimito  formation  of  Panama, 
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which  is  either  uppermost  Aquitanian  or  Burdigalian,  and  since 
one  of  the  associated  Mollusca  is  common  to  the  Bowden  beds  of 
Jamaica,  which  are  imquestionably  of  Burdigalian  age,  and  others 
of  the  Mollusca  are  closely  related  to  lower  Miocene  forms  frcmi 
Trinidad  or  from  Chile,  I  am  disposed  to  consider  this  Peruvian 
fossil  flora  as  Burdigalian  in  age,  and  I  would  extend  this  correla- 
tion to  the  Navidad  beds  of  Chile  except  for  the  reason  that  the  latter 
beds  appear  to  represent  more  than  a  single  horizon,  although  they 
are  in  part  of  this  age,  and  in  part  probably  represent  older  Tertiary 
horizons. 

I  hope  to  publish  an  analysis  of  all  of  the  South  American  Ter- 
tiary floras  in  the  near  future,  and  will  only  say  at  this  time  that  the 
flora  found  in  the  Loja  coal  basin  in  the  Ecuadorian  Andes  is  also  of 
Burdigalian  age. 

FOSSIL  FLORA  FROM  PERU. 

Monocotyledon  AE : 

Arecales-Arecaceae — 

Iriartites  tumhezensis  Berry. 
Arales-Araceae — 

Stenospermation  columbiense 'EngelhviTdt  {'i) . 
Poales-Poaceae — 

Bamhuaiwm  stiibeli  Engelhardt  (?). 

DlCX)TyLEDONAE  I 

Urticales-Moraceae — 

Ficus  winslowiana  Berry. 
Ranales-Anonaceae — 

Anona  winsloioiana  Berry. 

Guafterm  culehrensis  Berry. 
Geraniales-Malpighiaceae — 

Banisteria  incerta  Berry. 
Trigoniaceae. 

Trigonia  varians  Engelhardt  (?). 
Vochysiaceae. 

Vochysia  retudfolia  Engelhardt  (?). 
Sapindales-Anacardiaceae — 

Tapirira  lanceolata  Engelhardt. 
Thymeleales-Lauraceae — '- 

Mespilodaphne  tumhezensis  Berry. 

Persea  macrophyUoidea  Engelhardt  (t). 
Ebenales-Styracaceae — 

Styraw  lanceolata  Engelhardt  (?). 
Eubiales-Kubiaceae — 

CondanUnea  grandifoUa  Engelhardt. 
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Class  MONOCOTYLEDONAE. 

Order  ARECALES. 
Family  ARECACEAE. 

IRIARTTTES,  new  genus. 

This  genus  is  proposed  as  a  convenient-form  genus  for  the  remains 
of  fossil  palms  that  appear  to  belong  to  the  tribe  Iriarteae,  but  whose 
exact  generic  identity  is  uncertain. 

Type  of  the  genus. — Iriariites  tunibezensiSj  new  species. 

IRIARTITBS  TUMBB^NSIS,  new  species. 

Plate  14. 

Description. — Feather  palms  with  leaves  of  large  size,  the  exact 
dimensions  unknown.  The  fossil  material  shows  much  crowded 
linear-lanceolate  rays  attached  to  the  upper  surface  of  a  stout  promi- 
nently keeled  rachia  The  rays  are  slightly,  if  at  all,  narrowed  at  the 
base,  and  have  a  maximum  width  in  the  preserved  material  of  1.5  cm. 
Their  estimated  length  is  about  30  cm.,  although  it  may  have  been 
more  than  this,  since  no  lengths  of  single  rays  have  been  preserved 
for  a  greater  distance  than  15  cm.  In  the  latter,  however,  no  diminu- 
tion of  width  is  shown  in  that  distance.  The  rays  have  entire 
margins  and  a  keeled  and  fairly  stout  midrib.  There  are  about  25 
fine,  largely  immersed,  parallel  laterals  on  either  side  of  the  mid- 
rib, three  or  four  of  which,  equally  spaced,  are  somewhat  thicker 
than  the  intervening  ones.    The  texture  of  the  leaf  is  coriaceous. 

No  remains  of  fossil  palm  leaves  exactly  like  these  have  hereto- 
fore been  described.  They  are  exceedingly  abundant  in  the  present 
collection,  the  clays  being  packed  with  broken  fragments  of  rays, 
and  the  number  of  pieces  of  clay* as  large  as  one's  hand  that  are 
covered  with  regularly  arranged  rays  indicates  that  the  greater  part 
of  leaves  several  feet  in  length  were  preserved  and  broken  up  in 
collecting  them.  The  largest  complete  fragment  that  remains  is 
shown  on  plate  14,  two-thirds  natural  size. 

Among  existing  palms  the  fossil  is  most  naturally  to  be  compared 
wjth  the  various  members  of  the  tribes  Geonomiae,  Iriarteae, 
Morenieae,  and  Bactrideae,  and  of  these  I  regard  the  Iriarteae  and 
Morenieae,  especially  the  former,  as  offering  the  most  likely  compari- 
sons. As  elaborated  by  Drude,  the  Iriarteae  comprise  five  genera 
and  25  or  more  species,  whose  center  of  maximum  development  is 
the  upper  Amazon  region  and  the  Andean  valleys  in  Colombia  and 
Ecuador.  Species  of  Iriartea  extend  northward  to  Costa  Rica  and 
southward  east  of  the  Andes  to  Bolivia  and  throughout  the  Orinoco 
and  Amazon  basins.    The  other  existing  genera  of  this  tribe,  except 
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the  genus  Juania  of  the  Island  of  Juan  Fernandez,  are  more  par- 
ticularly confined  to  the  Colombian  and  Ecuadorian  Andean  valleys 
and  the  region  of  the  headwaters  of  the  Amazon. 

Engelhardt  ^  has  described  some  fragments  of  a  feather  palm  from 
beds  in  the  Cauca  Valley  in  Colombia  that  I  regard  as  of  approxi- 
mately the  same  age  as  the  Tumbez  deposits  as  Pahnacitea^  but  these 
are  so  fragmentary  that  adequate  comparisons  with  them  are  im- 
possible. 

Holotype.—CKt.  No.  85329,  U.S.N.M. 

Order  ARALES. 

Family  ARACEAE. 

Subfamily  Monsteroideae. 

Genus  STENOSPERMATION  Schott. 

STENOSPEBRfATION  COLUMBIENSE,  Engelhardt (7) 

Stenoapermation  columbiense  Engelhabdt,  Abh.  Senck.  Nnturf.  Gesell.,  vol. 
19,  p.  26,  pi.  5,  fig.  2,  1895. 

This  Species  was  based  upon  rather  characteristic  fragments  of 
large,  elliptical-lanceolate,  leathery  leaves  with  a  very  stout  midrib 
and  petiole  and  with  a  typical  araceous  venation.  These  were  cona- 
pared  by  Engelhardt  with  the  leaves  of  the  existing  Peruvian  species 
Stenoapermation  inatthewsii  Schott  and  S.  pompayenae  Schott,  as 
well  as  with  the  leaves  in  the  genus  Aspidistra. 

The  material  from  the  locality  south  of  Tumbez  is  less  complete 
than  the  type  material  which  came  from  Santa  Ana,  on  the  western 
margin  of  the  Kio  Magdalena  Valley  in  Colombia,  hence  the  Peruvian 
occurrence  is  queried,  although  in  so  far  as  the  material  goes  it  is 
identical  with  the  type. 

The  genus  Stenospermation^  hot  otherwise  known  in  the  fossil 
state,  comprises  four  or  five  existing  species  of  the  humid  regions  in 
the  sub-Andean  Tropics.  It  is  closely  related  to  the  genus  Monstera^ 
whose  pinnately  divided  leaves  are  familiar  in  our  greenhouses. 

Order  POALES. 
Family  POACEAE. 

Gonus  BAMBUSIUM  Unger. 

BABIBUSIUM  STOBEU,  Eiis«lhardt(7) 

Bamhusium  stuhcli  Engelhardt,  Abh.  Senck.  Naturf.  Oenell.,  vol.  19,  p. 
24,  pi.  5.  figs.  4,  5,  1895. 

This  species  was  based  upon  stems  of  a  large  grass  of  uncertain 
generic  identity,  described  by  Engelhardt  from  the  Santa  Ana  lo- 

1  Engelhardt,  H.,  Abh.  Senck.  Natnrf.  Gesell.;  vol.  19,  p.  40,  pi.  4,  fig.  8,  1895. 
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cality  in  Colombia.  It  is  of  sligjit  value,  and  the  similar  but  more 
fragmentary  remains  found  at  the  locality  south  of  Tumbez  may  or 
may  not  represent  the  same  species. 

Class  DICOTYLEDONAE. 

Order  URTICALES. 
Family  MORACEAE. 

Genns  FICUS  Linnaeus. 
FICUS  WINSLOWIANA,  new  ipedet. 

Plate  16,  flg.  2. 

Description. — ^Leaves  of  medium  size,  ovate  in  general  outline,  with 
a  bluntly  pointed  apex  and  base.  Length  about  10  cm.  Maximum 
width,  in  the  lower  half  of  the  leaf,  about  4.5  cm.  Margins  entire, 
evenly  rounded.  Texture  subcoriaceous.  Petiole  missing.  Midrib 
stout,  prominent  on  the  lower  surface  of  the  leaf.  Secondaries  thin, 
immersed  in  the  leaf  substance;  about  9  alternate  pairs  diverge  from 
the  midrib  at  angles  of  45  degrees  or  more,  becoming  less  ascending 
toward  the  apex  of  the  leaf.  The  secondaries  are  thin,  almost  straight, 
subparallel  and  subequally  spaced.  Their  tips  are  joined  by  an 
aerodrome  vein  well  within  the  margin  of  each  side  of  the  lamina. 
This  vein  arches  slightly  from  tip  to  tip  of  the  successive  secondaries. 
The  tertiaries  are  mostly  obsolete;  where  preserved,  they  are  thin, 
closely  spaced,  and  percurrent. 

This  species  is  named  in  honor  of  the  collector,  Mr.  C.  F.  Winslow. 
It  appears  to  be  new,  although  it  is  similar  to  many  existing  and 
fossil  species  of  Ficus.  It  shows  considerable  resemblance  to  unde- 
scribed  forms  found  in  the  middle  and  upper  Eocene  of  the  south- 
eastern United  States,  but  appears  to  be  perfectly  distinct  from  any 
fossil  forms  known  from  the  Tertiary  of  Panama,  Colombia,  Ecua- 
dor, or  Chile. 

Several  hundred  existing  species  of  Ficusj  showing  a  wide  range 
of  form,  are  known,  and  they  are  especially  abundant  in  the  Amazon 
and  the  Orinoco  basins  and  throughout  the  oriental  tropica  The 
number  of  fossil  forms  that  have  been  referred  to  this  genus  is  large, 
including  perhaps  300  species.  None  are  certainly  known  from  the 
Lower  Cretaceous.  In  the  Upper  Cretaceous,  however,  Ficus  is 
widespread  and  abundant,  being  represented  by  characteristic  fruits 
as  well  as  leaves,  which  seemingly  indicate  a  Lower  Cretaceous  an- 
cestry that  is  as  yet  unknown.  The  cosmopolitanism  inaugurated 
during  the  Upper  Cretaceous  continues  throughout  the  Tertiary, 
during  which  time  there  were  many  species. 

Holotype.— Cat.  No.  85337,  U.S.N.M. 
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Order  RANALES. 
Family  ANONACEAE. 

Genus  GUATTERIA  Ruiz  and  Payon. 
GUATTBRIA  CULEBREN8IS  Berry. 

Plate  16,  fig.  8. 

Quatteria  culebrensia  Bebby,  U.  S.  Nat.  Mus.  Bull.  103,  p.  27,  pi.  13,  flg.  2, 
1018. 

Description. — ^Leaves  of  large  size,  broadly  ovate  in  general  out- 
line, with  a  narrowed  slightly  deciirrent  base  and  a  narrowed  and 
extended  acuminate  tip.  Length  about  20  cm.  Maximum  width, 
approximately  midway  between  the  apex  and  the  base,  between  6 
cm.  and  7  cm.  Margins  entire.  Texture  coriaceous.  Petiole  short 
and  stout,  enlarged  proximad,  about  2.25  cm.  in  length.  Midrib 
stout  and  prominent.  Secondaries  mediumly  stout  and  prominent; 
about  ten  opposite  to  alternate  pairs  diverge  from  the  midrib  at 
angles  ranging  from  45  to  60  degrees,  sweeping  upward  in  regular 
ascending  subparallel  curves  and  camptodrome  in  the  marginal  re- 
gion.   Tertiaries,  where  visible,  percurrent. 

This  is  one  of  the  more  abundant  and  better  presented  forms  in 
the  Panama  Canal  Zone  occurring  in  formations  that  are  referred  to 
the  Aquitanian  and  Burdigalian  stages  by  Invertebrate  paleontolo- 
gists. The  large  size  of  the  leaves  usually  results  in  fragmentary 
specimens,  the  tip  being  almost  invariably  missing.  The  material 
from  Peru  is  more  broken  than  that  from  Panama  but  there  can  be 
little  doubt  of  the  identity  of  the  two  occurrences. 

The  present  species  shows  similarities  with  various  existing  species 
of  Anonaceae.  It  is  much  like  Anona  macgravii  Martins  of  Brazil 
(Bahia  and  Pemambuco),  Venezuela,  French  and  Dutch  Guiana.  It 
is,  however,  among  the  various  existing  species  of  Guatteria  that  the 
closest  homologies  are  to  be  seen.  The  latter  genus  contains  about 
fifty  existing  species  of  shrubs  and  trees,  exclusively  American,* 
and  found  in  Mexico,  Central  America,  tropical  South  America,  and 
in  the  northern  Andes.  The  fossil  may  be  compared  with  a  number 
of  the  still  existing  species  as,  for  example,  Ouatteria  ouregon  Dunal, 
a  large  Caribbean  tree,  and  equatorial  South  American  Guatteria 
dolichofoda  De  Candolle  or  Guatteria  grandiHora  De  Candolle  of 
Central  America. 

Plesiotype.—C&t  No.  85335,  U.S.N.M. 

Genus  ANONA  Linnaens. 

ANONA  WINSLOWIANA,  new  ipmIm. 

Plate  15,  flg.  4. 
Description, — Leaves  broadly  elliptical  in  outline,  with  possibly 
an  obtusely  pointed  apex.    Base  broadly  rounded.    Margins  entire. 

^  The  Asiatic  species  of  anthors  are  referred  to  the  allied  genus  PolyaltMa, 
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Texture  subcoriaceous.  Length  about  11.5  cm.  Maximum  width, 
midway  between  the  apex  and  the  base,  about  6.25  cm.  Petiole  miss- 
ing. Midrib  very  stout,  prominent  on  the  imder  surface  of  the  leaf. 
Secondaries  about  eight  subopposite  pairs,  stout,  prominent,  diverg- 
ing from  the  midrib  at  subequal  intervals,  and  wide  angles  approach- 
ing 90  degrees:  they  curve  regularly  upward  in  a  subparallel 
manner  and  are  camptodrome  in  the  marginal  region.  Tertiaries 
obsolete. 

This  is  a  well  marked  leaf  of  a  new  species  of  Anona  much  like 
those  found  in  the  lower  Eocene  (Wilcox  group)  of  southeastern 
North  America,  and  somewhat  similar  to  the  upper  Eocene  Anona 
texana  Berry  ^  from  the  Fayette  sandstone  of  Texas.  It  is  still  more 
similar  to  two  species  of  Anona  that  have  been  described  by  Engel- 
hardt*  from  the  Navidad  beds  (Coronel)  of  Chile. 

The  geological  history  of  the  genus  Anona  has  been  reviewed  re- 
cently •  and  need  not  be  repeated  in  the  present  connection.  The  liv- 
ing species  of  Anona  number  about  75  forms  and  they  are  confined 
almost  exclusively  to  tropical  and  subtropical  America,  although  a 
few  species  are  endemic  in  tropical  Africa.  Many  of  these  have 
leaves  almost  indistinguishable  from  those  of  the  present  fossil 
species,  although  without  more  complete  material  of  the  recent  species 
a  detailed  comparison  is  not  worth  much  in  the  present  connection. 
The  bulk  of  tho  existing  species  occur  in  the  northern  half  of  South 
America,  and  there  are  several  that  are  common  along  the  Guayaquil 
River  and  in  the  rain  forest  country  of  eastern  Peru. 

Holotype.— Cat.  No.  35380,  U.S.N.M. 

Order  GERANIALES. 

Family  MALPIGHIACEAE. 
Genus  BANISTERIA  LbmaeHs. 

BANISTERIA  INCBRTA,  ii«w  spmIm. 

Plate  16,  fig.  1. 
Description. — ^Leaves  oval  or  subelliptical  in  general  form,  wi-.lest 
in  the  middle,  with  a  broadly  rounded  base  and  a  more  narn.wly 
rounded  tip.  Length  between  7  cm.  and  8  cm.  Maximum  width 
about  5  cm.  Margins  entire,  slightly  undulate.  Texture  sub- 
coriaceous.  Petiole  missing.  Midrib  stout,  prominent,  curved. 
Secondaries  stout,  fairly  evenly  spaced,  all  but  the  basal  pair  al- 
ternate; five  or  six  pairs  diverge  from  the  midrib  at  wide  angles, 
curve  regularly  upward  in  a  subparallel  manner  and  are  .^ampto- 
drome  in  the  marginal  region.    Tertiaries  obsolete. 

>  Berry,  IL  W.,  U.  8.  GmL  Bott.  Prof.  F^per  98M,  p.  299,  pi.  GO,  fig.  9,  1916. 
<Boglehardt,  H,,  Abh.  Senqk.  Naturf.  GeselL,  vol.  16,  Heft  4,  p.  668,  pi.  1,  flgB.  2,  6,  11, 
1891. 
•Berrj,  B.  W..  U.  8.  GeoL  Surv.  Prof.  Paper  91,  p.  90,  1916. 

e2055— 20— Proc.N.M.vol.65 «) 
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This  species  suggests  at  first  sight  some  short  and  broad  leaved 
species  of  Ficus^  but  the  venation  is  not  that  of  Ficus.  I  am  not  at 
all  certain  that  these  leaves  represent  Bamateria^  although  they  are 
very  close  to  a  number  of  existing  South  American  species  of  that 
genus,  as  well  as  in  the  allied  genus  Tetrapteris.  In  addition  to  this 
foliar  similarity  I  have  been  influenced  by  the  presence  of  undoubted 
fruits  of  Bcmisteria  in  the  q^chronous  and  not  very  distant  deposits 
at  Loja  in  Ecuador.^  It  might  be  remarked  that  some  of  the  Big- 
noniaceae  have  leaves  of  this  sort  as,  for  example,  Bignorda  and 
Fridevicicu 

The  genus  Batdsteria  contains  over  70  existing  species  of  climbing 
or  scrambling  shrubs,  ranging  from  the  Antilles  throughout  tropi- 
cal South  America  and  reaching  their  maximum  of  development  in 
the  rain  forests  of  the  Amazon  Basin.  At  least  two  of  the  species, 
Banistena  populifolia  and  B.  caducifiora  are  foimd  in  the  Andean 
region  of  Peru,'  where  they  inhabit  humid  valleys  below  3,300  feet 
in  elevation.  The  genus  is  represented  by  both  leaves  and  fruits  in 
the  fossil  state,  and  it  was  not  uncommon  in  Europe  and  southeastern 
North  America  during  the  Tertiary. 

Holott/pe.— Cat  No.  35333,  U.S.N.M. 

Family  TRIGONIACEAE. 

Genns  TRIGONIA  Aublet 

TBIGONIA  VARIANS  Biic«lliardtT 

Trigonia  variant  Engelhardt»  Abh.  Senck.  Natorf.  QeseU.»  vol.  19,  p.  35,  pL 
7,  flga  4-6;  pL  9,  fig.  9,  1894. 

This  species  was  based  on  fairly  complete  material,  not  imcommon 
at  the  Santa  Ana  locality  in  Colombia,  which  Engelhardt  compared 
with  the  existing  species,  Trigonia  pubescensj  T.  glazioviana^  T.  boU- 
viana,  and  T.  mollis.  Fragmentary  and  not  certainly  identical  re- 
mains are  contained  in  the  collections  from  south  of  Timibez. 

The  generic  identity  of  these  forms  is  doubtful,  and  they  suggest 
the  genus  Myriatica  to  me  rather  than  Trigonia,  The  latter  genus 
has  between  25  and  30  existing  species,  mostly  shrubs,  and,  like  the 
family  to  which  they  belong,  confined  to  the  equatorial  region  from 
Central  America  to  southern  Brazil. 

Family  VOCHYSIACEAE. 

Genus  VOCHYSIA  Jussien. 

VOCHT8IA  RBTUSIPOLIA  Biic«Iluur4tT 

Vochytia  retuHfolia  Engelhabdt,  Abh.  Senck.  Naturf.  Gesell.,  vol.  19,  p.  84, 
pi.  7,  fig.  8,  1895. 

This  species  was  based  upon  incomplete  material  from  near  Santa 
Ana,  in  Colombia.    The  Peruvian  material  is  still  more  fragmentary, 

1  RDffAlhardt,  H.,  Abh.  Senck.  Naturf.  Gesell.,  vol.  10,  p.  14,  pi.  2.  figs.  18,  10,  1805. 
*  WeberlMtver,  A.,  Die  Pflanienwelt  der  peraanUcben  Auden,  1011,  pp.  165,  282. 
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but  exhibits  a  characteristic  venation  exactly  like  that  of  the  type. 
Its  reference  to  the  genus  Vochyaia  is  questionable. 

The  family  Vochysiaceae,  like  its  principal  genus,  Vochysia^  is  con- 
fined to  tropical  America.  Vochysia  comprises  about  three  score 
existing  species  of  trees,  shrubs,  or  rarely  herbs,  with  coriaceous 
leaves,  chiefly  Brazilian  and  largely  rain  forest  types,  although  one 
section  of  the  genus  has  become  specialized  for  the  dry  steppe-like 
country  of  the  plateau  of  eastern  Brazil. 

Order  SAPINDALES. 
Family  ANACARDIACEAE. 

GeiiBfl  TAPIBIBA  AuMet 
TAPIBIRA  LANCBOLATA  EMdhartt. 

Plate  16,  fig.  1. 
Tapirira  Umoeolata  Enqelhabdt,  Abh.  Sendc  Naturt  Gee^.,  voL  19,  p.  16, 
pL  9,  fig.  4,  1896. 

Description. — ^Leaflets  apparently  sessile,  broadly  lanceolate  and 
somewhat  inequilateral  in  outline,  with  an  acuminate  tip  and  a 
rounded  or  cuneate  base.  Length  about  10  cm.  Maximum  width, 
midway  between  the  apex  and  the  base,  ranging  from  2.5  cm.  to  3  cm. 
Margins  entire.  Texture  subcoriaceous.  Midrib  stout  and  prom- 
inent, slightly  curved  proximad.  Secondaries  numerous,  somewhat 
irregularly  spaced,  subparallel  and  camptodrome;  angles  of  diver- 
gence, 50  to  60  degrees.    Tertiaries  thin,  mostly  immersed. 

Material  that  is  identical  with  that  described  by  Engelhardt  from 
the  interandean  basin  of  Loja,  in  Ecuador,  is  contained  in  the  collec- 
tion from  the  Peruvian  coa£t  south  of  Tumbez.  The  genus  Tapirira^ 
as  restricted  in  Engler's  revision  of  the  Anacardiaceae,^  contains  5 
or  6  species  of  shrubs  or  trees  with  odd-pinnate  leaves.  They  are 
confined  to  tropical  South  America  and  are  chiefly  Brazilian.  Engel- 
hardt has  compared  the  fossil  with  the  existing  Pao  pombo,  Tapirira 
guanensis  Aublet,  which  is  widely  distributed  in  the  South  American 
Tropics,  and  which  has  leaflets  that  are  practically  indistinguishable 
from  those  of  the  fossil.  No  other  fossil  representative  of  the  genus 
is  known. 

Pleseotype.—CsLt.  No.  85881,  U.S.N3f. 

Order  THYMELEALES. 
Family  LAURACEAE. 

Geavs  MESPILODAPHNE  Ness. 

MESILODAPHNB  TUMBBZBNSIS,  new  ipeciM. 

Plate  16,  fig.  8. 
Description. — ^Leaves  of  relatively  small  size,  broadly  lanceolate 
and  somewhat  falcate  in  outline,  with  an  acuminate  apex  and  base. 

^Natflrlichen  PflAmenfamlUen,  TeU  8,  Abt  6,  pp.  188-178.  180A. 
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Length  about  9  cm.  Maximum  width,  slightly  above  the  middle, 
2.2  cm.  Margins  entire.  Texture  subcoriaceous.  Petiole  missing. 
Midrib  stout,  curved,  prominent.  Secondaries  stout,  but  not  promi- 
nent ;  about  six  opposite  to  alternate,  irregularly  and  mostly  widely 
spaced  camptodrome  pairs.    Tertiaries  mostly  obsolete. 

This  species  is  based  upon  a  small  amount  of  material  of  a  laura- 
ceous  leaf,  apparently  referable  to  Mespilodaphne  and  much  like  the 
leaves  of  a  number  of  existing  species  in  this  genus — as,  for  example, 
the  Brazilian  species  Mespilodaphne  hrasUienaia  and  M.  glauca. 
These  are  much  like  the  fossil,  the  first  being  relatively  narrower 
and  the  second  slightly  wider.  There  are  a  considerable  number  of 
fossil  forms  that  are  of  this  type — as,  for  example,  Mespilodaphne 
pseudoglauca  Berry  and  M.  ooushatta  Berry  from  the  lower  Eocene 
of  southeastern  North  America,  although  such  comparisons  are  of 
but  slight  value  beyond  corroborating  the  generic  identity. 

The  present  species  is  extremely  close  to,  if  not  identical  with,  a 
form  from  the  Navidad  beds  of  Chile  described  by  Engelhardt^  as 
Hoifmannia  protogaea.  This  genus  of  the  Rubiaceae  has  about  a 
score  of  existing  species  of  herbs  and  shrubs  that  are  chiefly  Central 
American  in  range.  Although  there  are  minor  differences  in  vena- 
tion between  this  Engelhardt  species  and  the  present  one  from  Peru, 
I  am  inclined  to  consider  the  two  as  identical,  particularly  as  vari- 
ants described  from  Chile  under  other  names  serve  to  render  this  com- 
parison still  more  probable. 

The  existing  species  of  Mespilodaphne^  often  included  with  Oreo- 
daphne  and  Strychnodaphne  in  the  composite  genus  Ocotea^  are  con- 
fined to  Africa  and  tropical  South  America,  attaining  their  maximum 
development  in  northern  South  America. 

Holotype.-^Vit.  No.  85334,  U.S.N.M. 

Genus  PESSEA  Gaertner. 

PBBSBA  MACBOPHTIXOIDBS  Bmcdliardt   (?) 

Persea  fnucrophylloides  Engelhabdt,  Abh.  Senck.  Natnrf.  Gesel.,  vol.  16, 
p.  650,  pi.  5,  flg.  3,  1891 ;  vol.  19,  p.  27,  pi.  5,  fig.  8,  1895. 

Material  from  near  Tumbez,  too  poor  for  figuring,  strongly  sug- 
gests this  species  which  Engelhardt  has  recorded  from  both  the 
Navidad  beds  of  Chile  and  from  Santa  Ana  in  Colombia.  It  appears 
to  be  correctly  referred  to  Persea  and  is  especially  interesting  in  its 
bearing  on  the  correlation  of  these  remote  Tertiary  outcrops. 

1  Bngelhardt,  H.,  Abb.  Seock.  Natnrf.  Gesell.,  vol.  16,  p.  057,  pi.  6,  flg.  1,  1891. 
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Order  EBENALES. 
Fanuly  STYRACACEAE. 

Genns  STYRAX  Linnaeiis. 

STTRAX  LANCEOLATA  Enselhardt  (?) 

Plate  15,  flg.  2. 
Styrax  lancelata  Engelhabdt,  Abb.  Senck.  Naturf.  Gesell.,  vol.  19,  p.  82, 
pi.  5,  fig.  9,  1895. 

This  species  was  based  upon  rather  complete  material  of  relatively 
small  ovate-lanceolate  coriaceous  leaves  from  Santa  Ana  in  Colombia. 
The  Peruvian  material  is  fairly  satisfactory,  but  not  positively 
identified. 

The  genus  Styrax  comprises  about  three  score  species  of  shrubs 
and  trees,  with  two  centers  of  distribution — ^northern  South  America 
(Amazon  basin),  extending  northward  through  Central  America  and 
the  Antilles  and  reappearing  in  the  southern  United  States,  and  a 
second  extending  from  China  and  Japan  through  the  East  Indies, 
with  a  few  species  extending  westward  to  the  Mediterranean  region 
of  Europe,  apparently  relica  of  a  Tertiary  cosmopolitanism. 

About  16  fossil  species  have  been  recorded,  some  of  which  are  of 
uncertain  botanical  aflinity ;  others  representing  flowers  and  fruit  as 
well  as  foliage  are  more  convincing.  Two  species  are  recorded  from 
the  early  Eocene  of  Colorado.  There  are  three  species  in  the  Oligo- 
cene  and  eight  in  the  Miocene  of  Europe,  and  characteristic  seeds 
have  been  found  in  the  late  Pliocene  of  Holland.  Still  existing 
species  occur  in  the  Pleistocene  of  Japan.  South  America,  in  addi- 
tion to  the  present  species,  has  furnished  two  species  from  beds  of 
approximately  the  same  age  in  Chile. 

Plesiotype.— Cat  No.  35336,  U.S.N.M. 

Order  RUBIALES. 
Family  RUBIACEAE. 

Genus  CONDAMINEA  De  CandoUe. 
CONDAMINEA  GRANDIFOUA  Engelhardt. 

Plate  17. 
Condaminea  grandi folia  Engelhabdt,  Abb.  Senck.  Naturf.  Gesell.,  vol.  19, 
p.  34.  pi.  7,  fig.  2 ;  pi.  9.  flg.  1.  1895. 

Description. — Leaves  of  large  size,  elliptical  in  general  outline,  but 
with  an  acuminate  apex.  Length  about  24  cm.  or  25  cm.  Maxi- 
mum width,  midway  between  the  apex  and  the  base,  about  12  cm. 
Margins  entire,  evenly  rounded.  Texture  coriaceous.  Petiole  miss- 
ing. Midrib  stout,  prominent.  Secondaries  stout,  but  not  especially 
so  for  such  large  leaves;  there  are  about  12  subopposite  to  alternate 
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pairs,  approximately  subparallel  and  regularly  spaced ;  they  diverge 
from  the  midrib  at  wide  angles,  becoming  more  ascending  toward 
the  apex  of  the  leaf,  curve  regularly  upward  and  are  camptodromc 
The  Tertiary  venation  is  fine  but  exceedingly  well  marked,  and  con- 
sists primarily  of  closely  spaced  and  approximately  straight  percur- 
rent  nervilles. 

This  species  is  exceedingly  common  in  the  collections  from  near 
Tumbez,  but  because  of  the  large  size  of  the  leaves  they  are  usually 
much  broken,  particularly  the  ends  and  margins.  One  of  the  most 
perfect  specimens  is  that  shown  in  reduced  size  on  plate  4.  The  Peru 
material  is  much  more  abundant  and  complete  than  the  type  mate- 
rial described  by  Engelhardt  from  Santa  Ana,  on  the  western  margin 
of  the  Eio  Magdalena  Valley  in  the  Colombian  Andes.  The  general 
form  and  especially  the  venation  are  very  characteristic,  and  there 
can  be  no  doubt  but  that  the  present  material  is  identical  with  that 
from  Colombia.  Regarding  its  botanical  relationship,  its  reference 
to  the  genus  Condaminea  is  uncertain,  nor  are  specimens  of  the  latter 
available  for  comparison.  It  suggests  to  me  an  entire  leafed  species 
of  Artocarpus, 

Engelhardt,  who  compared  it  with  recent  material  in  the  German 
herbaria,  is  confident  that  it  is  a  Ccyndaminea^  and  writes  that  it  is 
most  similar  to  Condaminea  corymbosa  (Ruiz  and  Pa  von)  De  Can- 
dolle,  a  tall  shrub  of  the  Colombian  and  Peruvian  Andes,  a  reduced 
form  of  which  is  hardy  at  considerable  elevations.  The  genus  is  a 
small  one  in  the  existing  flora  and  comprises  tall  shrubs  and  small 
trees  with  corriaceous  leaves,  confined  to  the  tropical  Andean  region, 
and  not  otherwise  known  in  the  fossil  state. 

Plesiotype.— Cat  No.  35332,  U.S.N.M. 

EXPLANATION  OF  PLATES. 

Plate  14. 
Pig.  1.  Iriartites  tumbezensis,  new  {?euus  and  new  species,  fragment  two-thinis 
natural  size. 
2.  Same  enlarged  to  show  details  of  venation. 

Plate  15. 
Fig.  1.  Tapirira  lanceolata  Engelhardt. 

2.  Styrax  lanceolata  Engelhardt  (?). 

3.  Meapilodaphne  tumbeincnsia  Berry. 

4.  Anona  winsloxmana  Berry. 

Plate  16. 
''iG.  1.  BanUtei'ia  inceria  Berry. 

2.  Ficus  ivinslotoiana  Berry. 

3.  Chiatteria  culebrenaia  Berry. 

Plate  17. 
Fig.  1.  Cfindcminea  grandifolia  Engelhardt,  three-fourths  natural  sire. 
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FIVE  NEW  SPECIES  OF  PTINID  BEETLES. 


By  W.  S.  Fisher. 
Of  the  Bureau  of  Entomology,  United  8tate9  Department  of  Agriculture, 


In  arranging  the  collection  of  Ptinidae  of  the  United  States  Na- 
tional Museum  and  the  Branch  of  Forest  Insects,  Bureau  of  En- 
tomology, a  few  apparently  new  species  were  encountered.  As  most 
of  these  were  reared  in  connection  with  the  work  on  insects  infesting 
forest  trees,  they  are  here  described  in  order  to  have  the  names  avail- 
able for  use  in  economic  papers. 

This  paper  is  a  contribution  from  the  Branch  of  Forest  Insects  of 
the  Bureau  of  Entomology,  United  States  Department  of  Agri- 
culture. 

The  types  of  all  the  new  species  are  in  the  United  States  National 
Museum. 

PITNUS  UUESANUS,  new  ipMics.     (Schwan  MS.) 

Black,  head  and  prothorax  alutaceous,  dull ;  elytra  shining.  Front 
narrow,  distance  between  the  antennal  foveae  about  equal  to  the 
width  of  the  first  antennal  joint;  occiput  with  a  shallow  longitudinal 
groove.  Eyes  small,  truncate  beneath  and  situated  close  to  the  base 
of  the  antennae.  Prothorax  slightly  longer  than  wide,  sides  parallel 
and  broadly  arcuate,  with  a  median  transverse  constriction,  which 
is  better  defined  at  the  sides;  surface  rather  coarsely  but  not  closely 
punctured  and  with  scattered  short,  pale,  recumbent  hairs.  Elytra 
oblong-elliptical,  twice  as  wide  as  tJie  prothorax  and  scarcely  more 
tiian  two  times  as  long,  punctate-striate,  the  punctures  coarse  and 
closely  placed,  and  each  bearing  at  its  anterior  margin  a  short,  stout, 
recimibent  hair,  which  lies  across  the  puncture;  interspaces  not  as 
wide  as  the  strial  punctures,  with  a  series  of  short,  stout,  white  hairs, 
which  are  more  erect  than  those  of  the  striae.  Surface  beneath 
sparsely  punctured,  feebly  shining  and  sparsely  clothed  with  fine 
recimibent  white  hairs,  which  are  more  numerous  on  last  abdominal 
segment.    Length,  1  nun. 

Habitat. — Key  West,  Florida.  Described  from  three  specimens 
collected  during  February  and  March  by  Mr.  E.  A.  Schwarz  on 
Icthyomethia  piscipvlu. 

Type.— C^t.  No.  21428,  U.S.N.M. 

This  species  resembles  Pitnus  pygmaeus  Gorham  very  closely  in 
form  and  color,  but  can  be  distinguished  from  that  species  at  once 
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by  the  elytra  intervals  having  a  series  of  white  hairs,  while  in 
pygmaeus  they  are  entirely  glabrous.  The  specimens  have  been  in 
the  collection  under  the  above  manuscript  name,  which  has  been  re- 
tained for  them. 

OUGOMEBUS  ARBUTI.  new  ipmIm. 

Slender,  subcylindrical,  brown.  Head  rather  strongly  deflexed. 
Eyes  round,  moderate  in  size.  Antennae  ll-jointed;  joint  1  large^ 
about  twice  as  wide  and  three  times  as  long  as  2 ;  joints  2  and  S 
subequal,  longer  than  wide,  the  second  wider  than  third  and  more 
oval;  joints  4  to  8  subequal,  slightly  wider  than  long;  joints  9  to  11 
subequal,  the  ninth  about  equal  in  length  to  the  three  preceding, 
triangular,  slightly  longer  than  wide,  the  eleventh  oblong,  and  two 
and  one-half  times  as  long  as  wide.  Prothorax  with  side  margins 
entire,  narrowly  margined,  edge  not  serrate;  front  angles  distinct, 
rounded;  posterior  angles  very  broadly  rounded  and  not  well  de- 
fined ;  disk  evenly  rounded,  not  gibbose ;  surface  finely  granulate  and 
sparsely  clothed  with  short,  prostrate  reddish-brown  pubescence. 
Elytra  equal  in  width  to  the  prothorax,  one  and  three- fourth  times 
as  long  as  wide,  feebly  striate,  the  striae  not  noticeably  punctured, 
but  are  interrupted  by  the  granulation  which  causes  them  to  have 
the  appearance  of  a  series  of  long  dashes;  surface  finely  thickly 
granulate  and  sparcely  clothed  with  fine,  prostrate  reddish-brown 
pubescence.  Front  coxae  contiguous.  Middle  coxae  narrowly  but 
evidently  separated,  the  mesostemum  acute  posteriorly  and  reaching 
to  the  middle  of  the  coxae.  First  joint  of  posterior  tarsi  equal  in 
length  to  the  three  following  joints  united;  third  and  fourth  joints 
emarginate  at  tip.    Length,  3  to  3.5  mm. ;  width,  1.6  mm. 

Habitat — Placerville,  California.  Described  from  three  speci- 
mens recorded  under  Bureau  of  Entomology  Number  Hopk.  U.  S. 
117196,  collected  February  16,  1914,  by  Mr.  J.  J.  Sullivan  on  dead 
Manzanita  {Arbutus^  species). 

7Vpe.— Cat.  No.  21427,  U.S.N.M. 

This  species  differs  from  all  other  North  American  species,  except 
obtusua  LeConte,  by  having  ll-jointed  antennae,  and  from  which  it 
is  easily  distinguished  by  not  having  the  prothorax  gibbous  and  the 
elytral  striae  less  coarsely  punctured. 

ERNOBIUS  CONICOLA.  new  ipedM. 

Bather  robust,  uniform  brown  in  color  in  both  sexes,  shining, 
clothed  with  rather  long  conspicuous,  recumbent  yellow  pubescence. 
Head  granulate-punctate;  eyes  large,  the  width  of  the  front  between 
them  not  more  than  one  and  three-fourths  times  their  vertical 
diameter  in  the  male,  and  about  twice  their  vertical  diameter  in  the 
female.  Antennae  ll-jointed,  nearly  as  long  as  the  body  in  the  male, 
and  somewhat  shorter  in  the  female ;  all  joints  longer  than  wide  ex- 


Digitized  by  VjOOQIC 


Ha  2171.     FiTB  FBW  BPMOIBB  OF  PTINJD  BBBTLBB^FIBHBR.  297 

oept  the  second,  which  is  about  as  wide  as  long;  in  the  male  joints 
8  and  4  nearly  equal  and  only  slighter  longer  than  2 ;  5  and  6  sub- 
equal,  nearly  twice  as  long  as  the  fourth;  7  and  8  subequal,  about 
one  and  one-half  times  as  long  as  6,  the  eighth  fully  three  times  as 
long  as  wide  and  about  three-fourths  the  length  of  the  ninth;  the 
ninth  distinctly  shorter  than  the  seventh  and  eighth  united  and 
fully  five  times  as  long  as  wide;  ninth  and  tenth  subequal;  eleventh 
a  little  longer  than  tenth.  In  the  female  joints  3  and  4  subequal, 
about  twice  as  long  as  wide;  5  to  8  subequal,  three  times  as  long  as 
wide;  9  to  11  subequal,  the  ninth  distinctly  shorter  than  the  seventh 
and  eighth  united.  Prothorax  as  wide  as  the  elytra,  strongly  trans- 
verse; sides  rather  strongly  arcuate  and  broadly  margined,  front 
angles  rounded,  hind  angles  not  defined ;  surface  quite  densely  granu- 
late-punctate, disk  with  a  moderately  deep  impression  on  each  side 
of  the  middle,  about  equal  distance  from  median  line  and  lateral 
margin.  Elytra  parallel,  about  twice  as  long  as  wide,  punctuation 
nearly  as  dense  but  slightly  finer  than  thai  of  the  prothorax.  Meta- 
sternum  and  abdomen  finely  and  densely  punctured.  Prostemum 
short  before  the  coxae.  Middle  coxae  separated.  Basal  joint  of 
tarsi  subequal  in  length  to  the  next  two  united.  Sixth  ventral 
strongly  rounded  and  not  at  all  emarginate  at  apex.  Length  5.5  to 
6  mm. 

Habitat. — Pacific  Grove  (type),  and  Point  Lobos,  California. 
Described  from  19  specimens  recorded  under  Bureau  of  Entomology 
number  Hopk.  U.  S.  126796,  collected  October  6,  1914,  by  Mr.  J.  M. 
Miller  and  reared  from  cones  of  Gupressus  macrocojrpa;  and  under 
Hopk.  U.  S.  13264^,  material  collected  by  Mr.  Miller  August  14, 
1915,  and  reared  from  larvae  feeding  on  scales  and  tissues  of  green 
and  dry  cones  of  Cwpreasua  macrocarpa. 

Type.—C2ii.  No.  21426,  U.S.N.M. 

This  species  resembles  Ernohius  punctulatus  LeConte,  but  is 
easily  distinguished  from  that  species  as  weU  as  any  other  known 
species  in  our  fauna  by  the  ninth  joint  of  the  antennae  being  dis- 
tinctly shorter  than  the  two  preceding  joints  united  in  both  sexes. 
The  pubescence  is  also  denser  and  more  golden  than  in  that  species. 

BRNOBIUS  GilUFORNICUS,  new  ipmIm. 

Rather  elongate,  uniform  brown  in  both  sexes,  shining,  clothed 
with  moderately  long,  recumbent  yellow  pubescence,  not  nearly  so 
long  and  dense  as  in  comeola.  Head  granulate-punctuate;  eyes  mod- 
erately large,  the  width  of  the  front  between  them  about  two  times 
their  vertical  diameter  in  the  male,  and  about  two  and  one-half 
times  their  vertical  diameter  in  the  female.  Antennae  11-jointed, 
half  the  length  of  the  body  in  the  male,  a  little  shorter  in  the  female; 
in  the  male  joints  2,  6,  and  7  subequal,  nearly  twice  as  long  as  wide; 
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8  to  5  subequal  and  a  little  longer  than  the  seventh ;  8  about  as  wide 
as  long;  9  to  11  subequal,  about  six  times  as  long  as  wide,  the  ninth 
subequal  to  the  five  or  six  preceding  united.  In  the  female  joints 
2  to  8  about  subequal,  the  eighth  slightly  shorter  than  the  others; 

9  to  11  subequal,  the  ninth  as  long  as  the  three  preceding  united. 
Prothorax  as  wide  as  the  elytra  and  distinctly  twice  as  wide  as  long ; 
sides  strongly  arcuate  and  broadly  margined,  front  angles  rounded, 
hind  angles  not  defined;  surface  densely  granulate-punctate  in  the 
male,  not  quite  as  densely  in  the  female,  distinctly  transversely  im- 
pressed across  the  middle  of  disk  in  the  female,  and  with  only  shal- 
low depressions  on  each  side  of  the  median  line  in  the  male.  Elytra 
parallel,  about  twice  as  long  as  wide,  punctuation  slightly  finer  than 
that  of  the  prothorax,  except  near  the  base.  Metastemum  and  ab- 
domen finely  and  densely  punctured.  Prosternum  short  before  the 
coxae.  Middle  coxae  contiguous.  Basal  joint  of  tarsi  subequal  in 
length  to  the  next  two  united.  Sixth  ventral  deeply  cleft  in  the 
male,  and  in  the  female  with  a  deep,  broadly  rounded  emargination 
at  apex.    Length,  4  to  5  mm. 

Habitat. — ^Mutau  Creek,  Ventura  County,  California.  Described 
from  16  specimens  recorded  under  Bureau  of  Entomology  number 
Hopk.  U.  S.  2778,  collected  June  4,  1904,  by  Dr.  A.  D.  Hopkins, 
and  reared  from  bark  and  outer  wood  of  branches  of  recently  killed 
Pinits  jeffreyi, 

Type.—Ceit.  No.  21425,  U.S.N.M. 

This  species  resembles  E.  flssuratus  Fall  and  E.  montanus  Fall,  but 
seems  clearly  distinct.  From  the  former  it  differs  in  having  a  dis- 
tinctly wider  prothorax  and  the  sixth  ventral  segment  more  broadly 
emarginate  in  the  female ;  from  rjwntanus  it  may  be  separated  by  its 
granulate-punctate  head  and  prothorax,  and  by  having  the  pubes- 
cence longer  and  sparser. 

ERNOBIUS  CHAMPLAINI,  new  species. 

Very  elongate,  black  in  both  sexes,  the  tibiae  and  tarsi  paler, 
pubescence  short  and  sparse  and  of  a  cinereous  color.  Head  across 
the  eyes  equal  in  width  to  the  basal  portion  of  the  prothorax;  surface 
finely,  densely  granulate-punctate;  the  eyes  only  moderately  large, 
the  width  of  the  front  between  them  about  two  times  their  vertical 
diameter  in  the  male  and  about  three  times  their  vertical  diameter 
in  the  female.  Antennae  10-jointed,  about  one-half  the  length  of  the 
body  in  the  male,  somewhat  shorter  in  the  female;  in  the  male  joint 
2  oval,  distinctly  wider  than  3;  3  to  5  subequal,  about  two  times  as 
long  as  wide ;  6  and  7  subequal,  about  as  wide  as  long ;  8  to  10  nearly 
subequal,  about  six  times  as  long  as  wide,  the  eighth  as  long  as  all 
the  preceding  joints  united.  In  the  female  joint  2  oval,  only  a  little 
wider  than  3 ;  3  to  7  about  subequal  in  length,  the  seventh  slightly 
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shorter  than  the  rest;  8  to  10  subequal,  about  three  tunes  as  long  as 
wide,  the  eighth  about  as  long  as  the  four  preceding  united.  Pro- 
thorax  narrower  than  the  elytra,  trapezoidal  in  form ;  the  sides  not 
margined,  nearly  straight  and  converging  a  little  anteriorly,  hind 
angles  sharply  defined,  front  angles  scarcely  defined ;  surface  rather 
densely  punctured  but  not  distinctly  granulate,  with  a  well-defined 
transverse  median  impression.  Elytra  about  twice  as  long  as  wide, 
distinctly  wider  at  the  posterior  third,  punctures  rather  fine  and 
dense.  Prostemum  rather  long  before  the  coxae.  Middle  coxae  con- 
tiguous. Legs  very  slender,  first  tarsal  joint  subequal  to  the  next 
three  united.  Sixth  ventral  segment  roimded  at  apex  in  both  sexes. 
Length,  4  to  4.5  mm. 

Habitat. — ^Waldo  Canyon,  Colorado.  Elevation,  8,200  feet.  De- 
scribed from  five  specimens,  two  males  and  three  females,  recorded 
under  Bureau  of  Entomology  number  Hopk.  U.  S.  100616,  collected 
December  31,  1914,  by  Mr.  A.  B.  Champlain  and  reared  from  dead 
limbs  of  Pinus  ftexiUs. 

Type.— Csit.  No.  21424,  U.S.N.M. 

This  species  is  very  closely  allied  to  E.  trapezoideus  Fall,  but  is 
distinguished  from  that  species  by  being  entirely  black,  with  the 
exception  of  the  tibiae  and  tarsi  in  both  sexes,  by  the  head  across 
the  eyes  not  being  wider  than  the  prothorax,  smaller  eyes,  and  by 
the  different  arrangement  of  the  antennal  joints. 
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NEW  LAND  SHELLS  FROM  THE  PHILIPPINE  ISLANDS. 


By  Paul  Bartsch, 
Curator,  Division  of  Marine  Invertebrates^  United  States  National  Museum, 


The  United  States  National  Museum  has  recently  received  a  send- 
ing of  land  shells  from  Mr.  Walter  F.  Webb,  of  Rochester,  New 
York,  for  determination.  This  shipment  proves  to  be  the  most  re- 
markable consignment  that  has  come  to  my  attention,  for,  all  but  one, 
Chloraea  gmeUniana  Pfeiffer,  of  the  eight  forms  represented,  require 
naming,  and  the  latter,  I  believe,  has  not  been  found  since  Cum- 
ing secured  it  at  Bayombong. 

The  material  was  obtained  from  on©  of  the  Mr.  Webb's  collectors 
at  Maquebenga  (Makabenga),  who  writes:  "I  live  in  Maquebenga, 
one  of  the  rancherias  of  the  newly  conquered  wild  people.  My  place 
is  situated  in  this  mountainous  district  about  30  miles  from  Dupax. 
If  you  were  coming  here  you  would  walk  over  our  muddy  trail, 
coiled  on  the  moimtain  sides,  for  about  two  days."  This  rancheria 
is  located  in  the  mountain  range  between  the  headwaters  of  the  Caga- 
yan  and  Magat  Rivers,  about  30  miles  east  of  Dupax,  in  southern 
Nueva  Vizcaya,  Luzon.  It  is  in  the  territory  of  the  Ilongates,  a 
tribe  that  has  not  encouraged  foreign  exploration  or  collecting,  hence 
the  many  novelties. 

The  sending  might  be  considered  a  sample  box  on  account  of  the 
limited  number  of  specimens  it  contained,  but  notwithstanding  this, 
Mr.  Webb,  with  characteristic  generosity,  has  donated  all  the  types, 
in  most  cases  the  only  specimens  received,  to  the  United  States  Na- 
tional Museum. 

The  nearest  relatives  of  the  forms  described  below  appear  to  be  in 
the  Mount  Polls  Range,  which  separates  Nueva  Vizcaya  from  the 
mountain  Province  in  the  north. 

COCHLOSTYLA  UGNARIA  AGU1NALDOI,  n«w  rabspedes. 

Plate  18,  fig.  4. 
Shell  broadly  ovate,  all  the  whorls  inflated  and  rounded,  marked 
by  decidedlv  retractively  slanting  lines  of  growth  and  very  fine, 
rather  closely  spaced  spiral  lirations.  Suture  strongly  constricted. 
Surface  covered  by  a  thick  periostracum,  which  carries  the  color 
markings.    The  color  of  the  shell  gi*adually  changes  from  buff  of  the 
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first  turn  to  a  dark  brown,  which  is  ahnost  purplish-black  on  the  last 
turn,  while  the  periostracum  is  banded  with  dark  zones  of  the  same 
tint  as  the  shell  and  light  buff  hydrophanous  lines  and  bands,  the 
width  and  spacing  of  which  are  shown  by  our  photograph  of  the 
type.  Aperture  large ;  outer  lip  moderately  reflected,  marked  by  the 
spiral  bands  to  the  very  edge  on  the  outside,  while  within  it  is  edged 
by  a  broad,  almost  black  border,  which  changes  to  a  purplish  tinge 
where  it  joins  the  bluish,  satiny  luster  that  colors  the  rest  of  the  in- 
terior ;  columella  somewhat  flexuose,  very  dark  excepting  at  the  inser- 
tion, which  is  white,  the  juncture  of  the  white  and  dark  areas  being 
marked  by  a  purple  line;  parietal  wall  covered  by  a  moderately  thick 
callus. 

The  type  (Cat.  No  218400,  U.S.N.M.)  comes  from  Makabenga.  It 
has  5.9  whorls  and  measures — altitude,  74.8  mm. ;  greater  diameter, 
67.9  mm. ;  lesser  diameter,  49  mm.  Compared  with  the  other  known 
subspecies  of  Cochlostyla  lignaria^  the  present  form  stands  out  mark- 
edly by  the  almost  black  coloration  of  the  last  whorl. 


COCHLOSTTLA  MACROSTOMA  YIZCATANA.  ii« 

Plate  18,  fig.  6. 

Shell  ovate,  whorls  well  rounded,  marked  by  decidedly,  retrac- 
tively  slanting  lines  of  growth  and  numerous  fine  incised  spiral  lines. 
Entire  surface  of  the  shell  covered  by  a  very  thin  deciduous  periostra- 
cimi,  which  carries  the  light  hydrophanous  spiral  color  markings 
shown  in  our  figure  of  the  type.  The  darker  bands  and  lines  are 
simply  ground  color  showing  through  the  transparent  areas  of  the 
periostracum.  Periphery  inflated,  well  rounded.  Suture  moder- 
ately constricted.  Aperture  large,  slightly  channeled  anteriorly; 
outer  lip  moderately  reflected,  with  a  broad  dark  brown  zone  at  the 
inner  edge,  which  shades  to  purplish  where  it  joins  the  satiny  bluish 
color  of  the  interior;  columella  short,  twisted,  colored  like  the  inner 
edge  of  the  lip,  at  its  inner  border  shading  to  the  bluish  of  the  in- 
terior on  the  callus  that  is  reflected  over  the  base;  parietal  wall  cov- 
ered by  a  very  thin,  pale  bluish  callus. 

The  type  (Cat.  No.  218403,  U.S.N.M.)  comes  from  Makabenga. 
It  has  6.4  whorls  and  measures — altitude,  60.9  mm. ;  greater  diameter, 
40.7;  lesser  diameter,  83.9.  The  present  subspecies,  like  all  the  other 
dark-colored  Cochlostylas  in  this  region,  is  at  once  differentiated 
from  all  its  nearest  allies  by  its  much  darker  coloration. 

COCHLOSTTLA  CARINATA  LUNAI,  new  mImpmIm. 

Plate  18,  flg.  5. 
Shell  elongate  conic,  decidedly  carinated  at  the  periphery  of  the 
last  turn.    Whorls  moderately  rounded,  marked  by  slender,  retractive 
lines  of  growth  and  rather  coarse  incised  spiral  lines.    In  addition 
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to  this  sculpture  a  number  of  ill-defined  and  irregularly  spaced  spiral 
lirations  are  present,  of  which  seven  appear  on  the  last  whorl  of  the 
type,  between  the  summit  and  the  periphery.  The  ground  color  of 
the  shell  varies  from  livid  brown  on  the  early  turns  to  horn  color  on 
the  last.  The  surface  is  covered  by  a  thin,  deciduous  periostracimi, 
which  carries  the  characteristic  color  pattern  of  irregular,  hydroph- 
anous  axial  bands,  alternated  with  darker  bands  of  about  the  same 
width.  The  arrangement  of  these  bands  is  well  shown  in  our  figure 
of  the  type.  Periphery  of  the  last  turn  strongly  angulated.  Base 
moderately  long,  well  rounded,  marked  like  the  surface  of  the  spire. 
Aperture  irregularly  semicircular,  decidedly  channeled  anteriorly; 
outer  lip  moderately  reflected,  n^arked  by  a  very  dark  brown,  almost 
purplish-black  border  which  pales  to  purplish  where  it  joins  the  pale 
blue  satiny  color  of  the  interior;  columella  slightly  concave,  some- 
what twisted,  almost  vertical,  its  inner  edge  reflected  as  a  callus  over 
a  small  portion  of  the  base.  The  color  of  this  reflected  portion  agrees 
with  the  dark  edging  of  the  outer  lip ;  parietal  wall  covered  by  a  thin, 
dark  colored  callus,  which  allows  the  olive  color  of  the  base  to  shine 
through  it. 

The  type  (Cat.  No.  218401,  U.S.N.M.)  comes  from  Makabenga. 
It  has  7.5  whorls  and  measures — altitude,  78 ;  greater  diameter,  85.8 
mm. ;  lesser  diameter,  80  mm. 

In  determining  the  systematic  status  of  the  present  subspecies,  it 
has  been  necessary  to  revise  the  entire  group  of  CocJdostyla  carmata^ 
which  has  brought  forth  a  number  of  new  forms  which  will  be  pub- 
lished shortly.  Of  all  the  old  and  new  so  far  seen,  Cochlostyla  cart- 
nata  hmai  is  the  most  broadly  conic,  the  most  strongly  carinated,  and 
has  the  darkest  border  at  the  aperture. 


COCHLOSTTLA  LUZONICA  MAKABBNGANA,  ntw 

Plate  18,  figs.  1-^. 

Shell  helicoid,  whorls  well  rounded,  marked  by  fine,  decidedly 
retractively  slanting  incremental  lines  and  very  fine,  irregularly 
spaced,  incised  spiral  striations.  Nepionic  turns  almost  two  and  a 
half,  flesh  colored;  succeeding  whorls  turning  rapidly  darker,  tiie 
last  blackish-brown.  The  surface  of  the  post-nepionic  turns  is  cov- 
ered by  a  thin  deciduous  periostracum,  which  carries  the  character- 
istic axial  and  spiral  markings  shown  in  our  figure  of  the  type. 
Suture  moderately  impressed.  Periphery  of  the  last  whorl  well 
rounded.  Aperture  large,  dark  brown  at  the  inner  edge,  paling  to 
smoky  bluish  deep  within;  columella  very  oblique;  it,  as  well  as  its 
callus,  white;  parietal  wall  covered  by  a  rather  thin,  translucent 
callus. 

The  type  (Cat  No.  218404,  U.S.N.M.),  and  a  paratype  in  Mr. 
Webb's  collection,  come  from  Makaboiga.    The  type  has  five  whorls 
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and  measures — altitude,  29.1  mm.;  greater  diameter,  38.8  mm.; 
lesser  diameter,  80.5  mm.  Mr.  Webb's  specimen  has  five  whorls  and 
measures — altitude,  30.6  mm.;  greater  diameter,  35.5  mm.;  lesser 
diameter,  29.2  mm.  The  present  subspecies  is  distinguisred  from  all 
the  other  forms  of  Cochloatyla  luzonica  by  its  extremely  dark 
coloration. 

COCHLOSTTXA  DOMINGOI,  new  speeiei. 

Plate  20,  figs.  1-3. 

Shell  subglobose,  subdiaphanous,  milk  white,  excepting  the  base 
at  the  insertion  of  the  columella,  which  is  tinged  with  pale  olive- 
green,  the  edge  of  the  columellar  callus  being  marked  by  a  narrow 
line  of  pale  purple.  All  the  whorls  well  rounded,  marked  by  fine,  re- 
tractively  curved,  incremental  lines,  and  fine,  irregularly  spaced 
spiral  lirations,  the  latter  becoming  obsolete  on  the  last  turn.  In 
addition  to  the  above  sculpture,  the  surface  is  slightly  malleated  be- 
yond the  nepionic  whorls,  mostly  so  on  the  antepenultimate  turn. 
Suture  moderately  constricted.  Periphery  inflated,  well  rounded. 
Base  strongly  rounded,  marked  like  the  spire,  the  malleations,  how- 
ever, being  faint  and  scattered.  Aperture  large,  very  oblique,  de- 
cidedly effuse  at  the  junction  of  the  basal  and  outer  lip;  outer  lip 
slightly  expanded  and  reflected;  columella  slender,  slightly  curved, 
very  oblique ;  parietal  wall  not  covered  by  a  callus. 

The  type  (Cat.  No.  218399,  U.S.N.M.),  and  a  paratype  in  Mr. 
Webb's  collection,  come  from  Makabenga.  The  type  has  4.6  whorls 
and  measures — altitude,  18.9  mm. ;  greater  diameter,  23.8  mm. ;  lesser 
diameter,  19  mm.  Mr.  Webb's  specimen  has  4.5  whorls  and  meas- 
ures— altitude,  19  mm. ;  greater  diameter,  23.5  mm. ;  lesser  diameter, 
19.5  mm.  This  little  species  seems  quite  distinct  from  any  of  the 
forms  known  from  the  Philippine  Islands. 

COCHLOSTTLA  SCHADENBBRGI  ILONGAVA,  new  ratepcdM. 

Plate  19,  figs.  1-3. 
Shell  broadly  conic,  with  a  strong  peripheral  keel.  Nuclear  whorls 
white,  the  succeeding  turns  pale  horn  colored,  gradually  deepening  in 
tint  as  the  shell  increases  in  size.  Placed  upon  this  ground  color  we 
find  a  series  of  irregular  shaped,  retractively  slanting  axial  white 
areas  on  the  posterior  half  of  the  whorls,  which  are  about  as  wide  as 
the  darker  areas  that  separate  them.  These  light  areas  send  out 
slender  spurs  at  the  summit,  which  meet  and  make  a  narrow,  wavy 
white  line  at  the  upper  edge  of  the  turns.  The  anterior  termination 
of  the  light  axial  zones  send  out  a  slender  spur  on  the  rear  side  only, 
which  almost  connect  with  the  neighboring  light  zones,  giving  this 
part  of  the  shell  the  aspect  of  being  marked  by  a  slender  white  .spiral 
thread.  The  anterior  half  of  the  dorsal  surface  is  marked  by  four 
spiral  threads,  of  which  the  second  is  double  the  width  of  the  rest, 
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which  are  subequal,  and  a  much  broader  interrupted  spiral  zone  of 
irregular  white  blotches  a  little  posterior  to  the  periphery.  The 
peripheral  portion  itself  being  blackish  brown,  the  white  and  dark 
areas  join  their  irregular  patterns  without  losing  their  color  intensity. 
The  basal  ground  color  agrees  with  that  of  the  upper  surface  of  the 
last  whorl.  The  blackish-brown  peripheral  border  of  the  upper  sur- 
face is  also  present  on  the  lower.  This  is  succeeded  by  an  irregular, 
broad  white  spiral  area  which  is  followed  by  four  spiral  white  threads 
of  which  the  second  is  about  one-half  as  wide  as  the  other  three,  which 
are  equal.  Another  broad  white  area,  equaling  about  one-third  of  the 
width  of  the  base,  encircles  the  columella.  The  expanded  portion  of 
the  peristome  is  blackish-brown,  tinged  with  reddish-brown  at  the 
inner  edge.  The  light  color  also  spots  part  of  the  white  columella 
and  in  a  little  more  intense  form  tinges  the  basal  and  parietal  callus. 
The  inside  is  pale  bluish-white  with  satiny  luster. 

All  the  whorls  are  moderately  rounded  on  the  upper  surface  except 
at  the  black  peripheral  band,  where  they  become  slightly  excurved. 
The  basal  portion  of  the  last  turn  is  well  rounded  and  also  lightly 
excurved  at  the  peripheral  keel.  Aperture  broadly  oval,  oblique, 
outer  lip  expanded  and  thickened;  columella  oblique,  slightly  con- 
cave, reflected  over  the  base  as  a  thick  callus,  which  extends  weakly 
over  the  parietal  wall.  On  both  surfaces  the  white  spirals  are  im- 
pressed as  if  inlaid.  The  entire  surface  is  marked  by  exceedingly 
fine,  closely  spaced  striations,  which  cross  each  other  at  right  angles 
and  the  lines  of  growth  at  an  angle  of  forty-five  degrees. 

The  type  (Cat.  No.  218402,  U.S.N.M.)  comes  from  Makabenga, 
Nueva  Vizcaya,  Luzon.  It  has  5.2  whorls  and  measures — altitude, 
33.2  mm. ;  greater  diameter,  51.2  mm. ;  lesser  diameter,  43  mm. 

This  race  differs  from  Cochloatyla  schadenbergi  achadenhergi  in 
having  the  lip  and  peripheral  keel  blackish-brown,  instead  of  pale 
brown.  There  are  also  decided  differences  in  the  light  banding  of 
the  two  forms.  Gochlostyla  schadenbergi  schadenbergi  comes  from 
Quiangan,  in  the  mountain  range  which  lies  to  the  west  of  the  one 
from  which  our  material  was  derived. 

CHLORBA  GMBLINIANA  Pf«lffer. 

Plate  19.  figs.  4-6. 
Three  specimens  of  this  extremely  rare  and  remarkable  species 
were  in  the  sending  received  from  Mr.  Webb.  The  general  coloration 
of  the  shell  is  a  pale  green  on  the  early  whorls,  deepening  to  dark 
green  on  the  last  turn.  A  rather  broad  white  spiral  band  encircles 
the  summit  of  the  whorls  and  the  base  immediately  below  the  peri- 
pheral carina.    The  basal  portion  of  the  peripheral  keel  is  so 
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intensely  dark  green  that  it  appears  almost  black.  The  surface  of 
the  shell  is  marked  by  decidedly  retractively  slanting  incremental 
lines,  and  fine  incised  spiral  striations,  and  rather  strong,  quite 
regularly  spaced  wrinkles  which  are  placed  at  right  angles  to  the 
lines  of  growth  and  give  tiie  surface  a  decidedly  malleated 
appearance. 

The  three  specimens  yield  the  following  measurements:  Number 
of  whorls,  4.6,  4.6, 4.4;  altitude,  14, 14.1, 18.8;  greater  diameter,  22.5, 
23,  19.7;  lesser  diameter,  20.8,  19.8,  17.9.  The  first  of  the  three  is 
registered  as  Cat.  No.  218406,  U.S.N.M.;  the  other  two  are  in  Mr. 
Webb's  collection.    They  were  collected  at  Makabenga. 

LBPTOPOIIA  MAUBANENSB  MAKABBNGANA,  n«w  nbiPMlM. 

Plate  20,  figs.  4-6. 

Shell  broadly  conic,  thin,  semitranslucent,  bluish-white.  Nepionic 
portion  of  the  shell  smooth.  Postnuclear  turns  well  rounded,  marked 
by  decidedly  retractively  slanting  incremental  lines  and  numerous 
very  fine,  closely  spaced,  incised  spiral  striations,  which  are  present 
both  on  the  spire  and  the  base.  In  addition  to  the  above  sculpture, 
four  slender,  obscure  cords  divide  the  space  between  the  summit  and 
the  periphery  into  five  subequal  areas.  The  cords  are  marked  at 
fairly  regular  intervals  by  elongate,  brownish  spots.  Periphery  of 
the  last  whorl  marked  by  an  acute  compressed  keel,  which  extends 
quite  prominently  to  the  edge  of  the  outer  lip.  Suture  but  slightly 
impressed.  Base  very  short,  slightly  concave  immediately  anterior 
to  the  peripheral  keel,  then  moderately  rounded,  very  narrowly 
umbilicated,  without  color  markings.  Aperture  very  oblique;  outer 
and  basal  lips  decidedly  expanded  and  reflected;  inner  lip  strongly 
curved,  slightly  reflected,  almost  covering  the  umbilicus;  parietal 
wall  covered  by  a  thin  callus. 

The  type  (Cat  No.  218406,  U.S.N.M.)  and  a  paratype  in  Mr. 
Webb's  collection  come  from  Makabenga.  The  type  has  6.2  whorls 
and  measures — altitude,  18.8  mm. ;  greater  diameter,  20  mm. ;  lesser 
diameter,  15.7  mm.  The  paratype  has  6.4  whorls  and  measures — 
altitude,  19.4  mm.;  greater  diameter,  20.8  mm.;  lesser  diameter,  15.5 
mm.  The  present  subspecies  differs  from  Leptopoma  maubcmenae  in 
being  of  much  lighter  texture,  in  having  the  peripheral  keel  much 
more  pronounced  and  extending  to  the  very  edge  of  the  lip,  the  base 
less  rounded,  and  the  umbilicus  much  narrower. 

EXPLANATION  OP  PLATES. 
Plate  IS. 
FiQ.  1.  Cochlostyla  luzonica  mahahengana,  top  view,  natural  size. 
2.  CocJUo9tyla  luzonica  makahetiffana,  profile  view,  natural  size. 
8.  OocTUoMtyla  luzonica  makahengana,  basal  view,  natural  size. 

4.  Coohl09iyla  lignaria  aguinaldoi,  natural  size. 

5.  OoofUoBtyla  oarinata  lunai,  natural  size. 

0.  CoohloMtyla  macro$totna  vizcayana,  natural  size. 
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Plate  19. 

Fig.  1.  Cochlostyla  acliadenhergi  ilongata,  top  view,  natural  size. 

2.  VocMostyla  tchadenhergi  ilongata,  profile  view,  natural  size. 

3.  Cochlostyla  Bchadenhergi  ilongata,  basal  view,  natural  size. 

4.  Chloraca  gmeliniana  Pfelffer,  top  view,  X  2. 

5.  Chloraea  gmeliniana  Pfelffer,  profile  view,  X  2. 

6.  Chloraea  gmeliniana  Pfelffer,  basal  view  X  2. 

Plate  20. 
Fig.  1.  Cochlostyla  domingoi,  top  view,  X  2. 
2.  Cochlostyla  domingoi,  profile  view,  X  2. 
8.  Cochlostyla  domingoi,  basal  view,  X  2. 

4.  Lepiopoma  maubanense  makabengana,  top  view,  X  2. 

5.  Leptopoma  maubanense  makabengana,  profile  view,  X  2. 

6.  Leptopoma  maubanense  mak<ibengana,  basal  view,  X  2. 
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ON  CERTAIN  OENEBA  OF  ATHEBINE  FISHES. 


By  David  Stabr  Jordan, 
Of  Stamford  UmhterM^,  OuUfamia. 


The  writer,  with  the  cooperation  of  Mr.  Carl  L.  Hubbs,  has  been 
engaged  in  a  graieral  o^view  of  the  Atherinidse  of  the  world.  The 
present  paper  contains  preliminary  notes  on  certain  interesting  forms, 
with  figures  of  two  American  species. 

XENATHERINA 


Under  the  name  of  Merddia  UsOj  Dr.  Seth  E.  Meek,^  has  described 
from  the  streams  of  the  State  of  Vera  Cruz,  a  small  Atherine  fish 


FlO.  1.— XSXATHXBIKA  LBA  (MXSK). 

showing  certain  remarkable  traits.  It  has  been  made  the  type  of  a 
distinct  genus  by  Mr.  C.  Tate  Began '  under  the  name  Xenatherina, 

With  a  general  resemblance  to  the  American  genus  Memdioj  it 
differs  from  all  other  Atherine  fishes  by  having  the  anterior  part  of 
the  body  largely  scaleless.  Unlike  MenkUoj  however,  it  has  the  rami 
of  the  lower  jaw  slender  and  not  elevated  behind,  agreeing  in  this 
respect  with  Hepsetia.  The  jaws  in  ZeTUUherina  are  very  slender 
and  long,  the  beUy  is  not  compressed,  and  the  pectoral  fins  are  short 
and  obtuse. 

The  squamation  of  Zenatherma  has  been  carefully  described  by 
Mr.  Carl  L.  Hubbs,  from  whose  manuscript  notes  I  take  the  fol- 
lowing: 

The  caudal  peduncle  behind  the  middle  of  the  second  dorsal  is  covered  with 
scales  of  moderate  siae,  more  or  lees  cr«[iate,  there  being  about  twenty-five 

>  Field  Mweam  2Soology.  ter.  6,  p,  1S2,  1006. 
'Biologia  CentraU  Americana,  p.  64,  1906. 
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series  behind  the  anus.  From  the  caudal  peduncle  a  rather  wide  band  of 
scales  extends  forward  along  the  middle  of  the  sides  disappearing  on  the 
trunk.  Another  band,  narrowing  anteriorly  to  a  single  series  extends  along 
the  mid-dorsal  line  to  the  occiput  The  belly,  behind  the  ventral  fins,  is  finely 
scaled.  The  remainder  of  the  body  is  naked  except  for  a  few  small  nonimbri- 
cate  scales  most  abundantly  placed  along  the  margin  of  the  median  scaly  strip. 
The  sides  of  the  head  are  partially  covered  with  scales  which  are  scarcely 
Imbricate. 

I  here  present  a  figure  of  this  species,  taken  from  one  of  Doctor 
Meek's  cotypes,  from  a  stream  at  Kefngio,  Vera  Cruz.  This  is  now 
in  the  United  States  National  Museum  (Cat.  No.  82178,  U.S.N.M.). 
It  differs  from  the  specimen  above  described,  by  Mr.  Hubbs  in  the 
greater  extension  of  the  scaly  area,  the  outer  scales  being  imperfectly 
formed. 

Genus  HUBBESIA. 

Another  aberrant  Atherine  is  a  marine  species  from  Panama,  de- 
scribed by  Jordan  and  BoUman,*  under  the  name  of  M&nidia  gUbertu 
For  this  species  I  propose  the  generic  name  Hubheaia^  in  honor  of 


PlO.  2.~Hx;BBISU  OtLBSRTI  (JORDAN  AND  BOLLMAK). 

Mr.  Ca^l  L.  Hubbs,  a  former  student,  now  curator  of  fishes  in  the 
Field  Musemn.  Hubbesia  is  intermediate  between  Merddia  and 
Mernbras  Bonaparte,  1836  (based  on  Atkerina  martinica  Cuvier  and 
Valenciennes;  apparently  includes  Kirtlandia).  It  has  the  scales 
somewhat  rough  edged,  almost  as  in  Membras^  but  without  circuli, 
the  radii  conspicuously  developed  on  the  exposed  field.  It  differs 
from  Membras  {Kirtlandia)  and  agrees  with  Memdia  in  having  the 
first  dorsal  inserted  before  the  anal,  and  the  soft  dorsal  and  anal  free 
from  scales.  The  rami  of  the  lower  jaw,  as  in  all  related  genera,  are 
notably  elevated  at  base. 

Genus  HEPSETIA. 

The  character  of  the  form  of  the  rami  of  the  lower  jaw  is  an 
important  one  in  this  group.  It  was  first  noticed  by  Mr.  Henry  W. 
Fowler,  who  based  his  subgenus  Atherinomorus^  on  a  species 
{Atherina  laticeps  Poey)  which  differs  from  the  type  of  Atherina 

^Proc.   U.  S.   Nat.   Mus.,  vol.  12,   1889,  p.   156. 
•Ppoc.  Acad.  Nat  Scl.  Phlla.,  1908,  p.  780. 
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{A.  Jiepaetus  Liimaeus)  in  having  the  rami  slender,  not  elevated  at 
base  as  usual  in  Atherine  fishes. 

It  appears,  however,  that  Atherina  hayeri  Bisso,  the  type  of  Bona- 
parte's genus  EepseHa,^  agrees  with  Atherina  laticepa  in  this  regard. 
The  name  Eepsetia  must  replace  Atherinomorw  and  the  genus  is 
unquestionably  valid. 

The  rami  of  the  lower  jaw  are  very  slender  behind  in  Hepsetioj 
Euryatole^  Xenatlierina^  Thyrmoy  and  in  the  Australian  genus  Me- 
lanotaema.  They  are  subtriangular  in  profile,  being  widened  be- 
hind in  all  the  species  examined  of  Protistiu8j  Atherinopsis^  Ath- 
erinopa^  BasiUcktkya^  AwftromenddiOj  ChtrostomOj  Menidia^  Mem' 
hras^  Hubbesioj  LetirestheSj  Ldbidesthes,  Thyrmops,  Atherian^  Ath- 
erinoj  and  AtherineUa.  The  same  form  is  described  in  Ischnomem' 
bras  and  PKoxargyrea. 

In  two  genera  an  intermediate  form  appears,  the  rami  being  very 
slightly  elevated  at  base.    These  are  Eslopaarwn  and  ho. 

^  Fauna  ItaUca,  1880. 
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A  NEW  SPECIES  OF  PAKASITIC  COPEPOD,  WITH  NOTES 
ON  SPECIES  ALREADY  DESCRIBED. 


By  CHABiiBS  Branch  Whsok, 
Department  of  Biology,  State  Iformal  BohO(^  We9t/M4,  MatsaehiuettB. 


Three  males  and  two  females  of  an  imdescribed  species  of  parasitic 
copepod  were  obtained  by  Dr.  William  A.  Hilton  from  a  ^  swordfish  " 
at  Catalina  Island,  off  the  coast  of  Southern  California,  in  1917, 
which  are  herewith  described* 

GLOIOPOTE8  C08TATU8,  sew  ipvciM. 

Plate  21. 

Eo8t  a/nd  Record  of  Specimens. — One  male  and  female  are  still 
fastened  together  and  are  made  the  cotypes  of  the  new  species  (Cat. 
No.  51040,  U.  S.  N.  M.) ;  the  others  are  free  and  become  paratypes 
(Cat.  No.  51041,  U.S.N3t). 

Specific  characters  of  female. — Carapace  elliptical,  as  wide  as  long, 
squarely  truncated  posteriorly  and  not  very  strongly  arched ;  frontal 
plates  indistinct;  posterior  sinuses  wide  but  shallow,  the  tips  of  the 
lateral  lobes  curved  inward  until  they  touch  the  sides  of  the  third 
segment  The  carapace  is  reinforced  by  very  stout  ribs;  the  posterior 
ones  in  the  lateral  area  on  either  side  sweep  around  backward  into 
the  lateral  lobes,  and  are  double  at  their  base  for  some  distance.  The 
thoracic  area  is  marked  off  in  much  the  same  pattern  as  in  Oloiopotes 
omatusj  with  the  triangular  eye  area  inserted  in  the  center  of  its 
anterior  margin.  The  fourth  segment  is  about  the  same  length  and 
width  and  is  covered  with  a  pair  of  kidney-shaped  dorsal  plates, 
which  are  inclined  at  an  angle  to  the  body  axis,  with  their  concave 
sides  outward.  They  reach  quite  a  distance  backward  over  the  ante- 
rior end  of  the  genital  segment,  leaving  a  wide  median  posterior 
sinus  between  them. 

The  genital  segment  is  horseshoe-shaped,  as  in  other  species  of  the 
genus;  it  is  contracted  into  a  neck  anteriority,  then  widened  abruptly 
to  half  the  width  of  the  carapace  and  prolonged  backward  in  a  stout 
lobe  on  either  side  of  the  abdomen.  The  sides  of  the  segment  are 
convex  with  a  smooth  curve,  lacking  the  shoulders  at  the  anterior 
comers,  which  are  found  in  omaius.  The  tips  of  the  lobes  also  curve 
inward  so  far  that  they  almost  meet  on  the  midline;  the  dorsal  sur- 
face and  the  lateral  margins  are  smooth.    Instead  of  the  flap  or 
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membrane  found  on  the  lobes  of  this  segment  in  orrvatus^  the  present 
species  has  a  conical  process  extending  backward  parallel  with  the 
abdomen  and  ending  in  three  small  spines,  with  a  row  of  similar 
spines  along  the  inner  margin. 

The  abdomen  is  two-jointed  and  cylindrical,  the  basal  joint  the 
same  width  as  the  terminal  but  less  than  half  as  long.  The  terminal 
joint  tapers  uniformly  backwards  and  is  bluntly  rounded  posteriorly. 
The  lateral  margins  are  smooth,  but  there  is  a  double  row  of  spines 
along  the  center  of  the  dorsal  surface.  The  anal  laminae  are  linear, 
two-thirds  the  length  of  the  terminal  joint  and  tipped  with  small 
spines.  The  second  antennae  are  stout,  the  basal  joint  armed  pos- 
teriorly with  a  wide  flat  spine,  the  terminal  claw  strongly  curved 
and  without  an  accessory  spine.  Maxillary  hooks  three-parted,  the 
two  inner  prongs  fused  and  much  smaller  than  the  outer  one.  Max- 
illae comparatively  large  and  bifurcate,  the  outer  ramus  longer  and 
wider  than  the  inner  one;  between  the  rami  projects  a  stout  spine 
attached  to  the  ventral  surface  of  the  head. 

The  furca  is  compound,  the  posterior  rami  bifid,  the  lateral  ones 
simple ;  on  either  side  of  the  tip  of  the  furca  is  a  secondary  furca,  at- 
tached to  the  head  and  projecting  ventrally. 

The  first  legs  have  three-pronged  claws  like  those  of  omatus;  the 
rami  of  the  third  legs  are  widely  separated  and  two- jointed.  The 
basal  joint  of  the  exopod  is  armed  with  a  large  three-pronged  claw, 
quite  different  from  the  one  in  omatus.  The  fourth  legs  are  large 
and  stout,  the  basal  joint  longer  than  the  three  terminal  ones;  the 
latter  are  distinctly  separated,  the  second  and  third  joints  with  one 
claw,  the  fourth  joint  with  three,  the  terminal  one  larger  than  the 
others.    The  egg  strings  in  both  females  were  broken. 

Specific  characters  of  male. — Carapace  considerably  elongated,  but 
still  quite  squarely  truncated  posteriorly ;  areas  and  markings  similar 
to  those  of  the  female;  the  posterior  ribs  in  the  lateral  areas  are 
strengthened  even  more  than  in  the  female,  since  they  have  two  sup- 
porting ribs  at  their  base  instead  of  one.  The  dorsal  plates  of  the 
fourth  segment  are  nearly  circular  in  outline,  with  a  triangular 
sinus  between  their  bases  on  the  median  line.  While  they  extend 
laterally  considerably  beyond  the  margins  of  the  genital  segment 
they  do  not  reach  posteriorly  as  far  back  as  in  the  female.  The 
genital  segment  is  less  than  half  the  width  of  the  carapace,  longer 
than  wide,  narrowed  into  a  waist  where  it  joins  the  fourth  seg- 
ment, and  convex  posteriorly.  At  each  posterior  comer  is  a  wide 
process,  flattened  laterally,  and  extending  diagonally  outward  and 
backward  to  about  the  level  of  the  center  of  the  abdomen.  These 
processes  taper  gradually  and  are  tipped  with  two  small  spines. 
The  abdomen  is  two-jointed  and  relatively  the  same  as  in  the 
female. 
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Of  the  mouth  parts  the  maxillary  hooks  are  somewhat  smaller  and 
shorter  than  those  of  the  female ;  the  maxillae  are  also  smaller  and 
the  endopod  is  reduced  so  much  as  to  be  scarcely  discernible.  The 
furca  is  of  the  same  general  pattern,  but  the  lateral  branches  are  more 
slender  and  are  directed  diagonally  backwards  instead  of  standing 
out  at  ri^t  angles. 

The  swimming  legs  are  similar  to  those  of  the  female,  except  that 
the  claws  on  the  fourth  pair  are  slightly  enlarged.  * 

Color  (preserved  material)  a  dark  purplish  red,  deepened  along 
the  ribs  and  in  the  appendages. 

Total  length — female,  12.50  mm.;  male,  10.50  mm.     Length  of 
carapace — female,  5.85  mm.;  male,  4.66.     Width  of  carapace — ^fe- 
male, 5.50  mm. ;  male,  4  mm.    Width  of  genital  segment — female,  8 
mm. ;  male,  1.95  mm. 
*  {costatus^  ribbed,  alluding  to  the  supporting  ribs  of  the  carapace.) 

Remarks. — ^The  male  here  described  corresponds  closely  with  the 
one  presented  by  Stebbing*  and  is  not  at  all  like  the  one  figured  and 
described  by  Thomson.'  This  renders  it  even  more  probable  that 
Thomson's  specimens  were  both  females — one  with  and  the  other 
without  egg  strings.  The  present  species  differs  from  omatus  in 
the  dimensions  of  the  carapace,  in  the  size  and  shape  of  the  dorsal 
plates  on  the  fourth  segment,  in  the  length  of  the  posterior  lobes  of 
the  geital  segment  compared  with  the  abdomen,  and  in  the  relative 
size  of  the  latter. 

SPECILUGUS  ▼•nnu  NE8IPPU8. 

In  the  Proceedings  of  the  United  States  National  Museum  (vol. 
88,  p.  434),  a  parasitic  copepod  described  by  Dana  under  the  name 
SpecUligvs  ctirticaudis  was  referred  to  the  genus  Nesippus.  Dana's 
description  was  published  in  1852,  while  the  genus  Nesippus  was  not 
founded  until  1865  by  Heller.  Apparently  Heller's  genus  should  be 
made  a  synonym  of  Dana's  instead  of  the  reverse,  and  some  writers 
have  already  done  this,  supposedly  believing  that  the  two  had  been 
proved  to  be  identical.  Such  a  proceeding  did  not  seem  wise  at  the 
time  above  referred  to,  and  seems  even  less  so  to-day,  for  the  fol- 
lowing reasons : 

Dana's  genus  was  founded  upon  one  or  two  specimens,  all  of  the 
male  sex  and  unfortunately  long  since  lost.  His  establishment  of  a 
new  genus  upon  male  specimens  alone  was  not  valid,  because  they 
properly  belonged  in  the  genus  Nogaus  as  it  then  stood.  There  was 
no  reason  for  separating  them  as  a  distinct  genus,  and  such  a  reason 
could  only  be  found  in  the  structure  of  the  females.  But  Dana 
possessed  no  female  specimens  and  none  have  since  been  discovered, 
so  that  the  genus  still  remains  incapable  of  being  justified.    All  the 

^  Wllley'8  Zoological  Beralts,  pt.  6,  1000,  p.  671,  pL  74,  flg.  A. 
« Trans.  New  Zealand.,  vol.  22,  1889,  p.  854,  pi.  20,  flg.  la. 
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Other  genera  in  the  Pandarinae  are  distinguished  chiefly  by  the  char- 
acters of  the  female,  and  the  male  plays  an  insignificant  part  in 
genus  differentiation.  And  even  Dana's  type  males  are  lost,  so  that 
they  can  never  be  identified  with  certainty. 

If  Dana's  genus  is  restored,  therefore,  we  have  a  genus  not  yet 
proved  to  be  genuine,  founded  on  the  wrong  sex,  with  the  types  lost, 
and  which  can  never  advance  beyond  a  probability  until  the  other 
sfex  is  discovered. 

On  the  other  hand,  HeUer's  genus  was  founded  upon  two  species, 
the  original  female  specimens  of  which  are  still  preserved  in  the 
Vienna  Museum,  and  to  them  have  since  been  added  the  males.  Ac- 
cordingly, while  it  may  not  be  allowable  to  make  Dana's  genus  a 
synonym  of  Heller's,  it  certainly  seems  wise  to  retain  Heller's  genus, 
because  it  has  been  definitely  proved.  We  can  leave  Dana's  genus 
as  it  stands  until  female  specimens  are  discovered,  or  until  it  ca^ 
be  conclusively  established  in  some  other  way.  Let  us  not,  even  in 
the  cause  of  priority,  sacrifice  an  absolute  certainty  for  something 
that  can  never  be  more  than  a  possibility. 

LERNAEOPODA  CLUTHAE. 

In  volume  47  of  these  Proceedings  an  effort  was  made  to  locate 
intelligently  the  various  species  belonging  to  the  Lemaeopodidae. 
One  such  species,  Lemaeopoda  duthae^  inadvertently  appeared  twice 
under  different  genera.  The  allusions  to  it  found  upon  pages  653 
and  654  should  be  eliminated,  while  those  upon  pages  639  and  640 
should  be  retained. 

LERNAEA  ANOMALA. 

In  the  Bulletin  of  the  Bureau  of  Fisheries,  volume  35,  there  is  de- 
scribed (p.  194)  and  figured  (pi.  14,  figs.  68,  69,  70,  73,  74)  a  new 
species  of  parasitic  copepod  under  the  name  Lemaea  anomala.  When 
this  species. was  established  it  was  placed  in  the  genus  Lemaeocera^ 
as  it  then  stood.  It  was  afterwards  found  that  the  two  genera  must 
be  transposed  in  accordance  with  the  laws  of  priority.  The  specific 
name  was  all  right  as  first  established  under  Lemaeocera^  but  the 
name  Lemaea  anomala  was  preoccupied  by  Abildgaard  in  1794,  and 
although  the  creature  he  described  did  not  belong  to  the  genus  Lev- 
naea^  nor  even  to  the  family  Lemaeidae,  it  is  still  proper  that  the 
name  be  changed.  Accordingly  the  specific  name  insolens  is  sug- 
gested in  place  of  anomala^  the  two  having  the  same  meaning. 

EXPLANATION  OP  PLATE  21. 

Oloiopotes  costatus,  new  species:  Fig.  1.  Dorsal  view  of  female. — ^Flg.  2. 
Dorsal  view  of  male. — ^Flg.  8.  Second  antenna,  maxillary  hook,  and  maxilla  of 
female. — Fig.  4.  Maxillary  hook  of  male. — ^Flg.  6.  Maxilla  of  male.-^Flg.  e. 
Furca  of  male. — Fig.  7.  Furca  of  female. — ^Fig.  8.  Third  leg  of  female. — ^Flg.  9. 
Fourth  leg  of  male. 
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DISTEIBUTION  AND  USE  OF  SLINGS  IN  PRE-COLUM- 
BIAN AMERICA,  WITH  DESCRIPTIVE  CATALOGUE  OF 
ANCIENT  PERUVIAN  SLINGS  IN  THE  UNITED  STATES 
NATIONAL  MUSEUM. 


By  Phimp  Ainsworth  Means, 
Collaborator  in  Areheologyt  United  States  National  Museum. 


I.  THE    CHARACTER    OP    PERUVIAN    SLINGS ;    THEIR    OCCURRENCE 
AND  EMPLOYMENT  IN  PERU  AND  IN  OTHER  PARTS  OP  AMERICA. 

Introduction. — ^Planned  originally  to  be  hardly  more  than  a  de- 
scriptive catalogue  of  a  collection  of  slings  in  the  United  States 
National  Museum,  this  paper  has  been  gradually  extended  so  that  a 
more  just  appreciation  of  the  importance  of  the  sling  in  early  Peru 
might  be  gained. 

The  remarkable  collection  upon  which  the  study  is  based  wtfS  made 
wholly  by  Dr.  Ale§  HrdliSka  in  the  year  1913.  Through  his  kind- 
ness and  that  of  Dr.  W.  H.  Holmes,  head  curator  of  anthropology  in 
the  United  States  National  Museum,  I  have  been  enabled  to  study  the 
collection  and  write  this  paper.  Miss  Sarah  G.  Flint,  of  the  Museum 
of  Fine  Arts,  Boston,  has  been  so  good  as  to  help  me  with  some  of 
the  technicalities  of  the  weaving  in  some  of  these  specimens,  and 
Dr.  Walter  Hough,  of  the  United  States  National  Museimi,  has  done 
likewise.    I  wish  to  express  my  thanks  to  all  of  them. 

The  distribution  of  the  sling  in  ancient  America. — Concerning  the 
sling  in  North  America,  north  of  the  Rio  Grande,  Doctor  Hough 
says  there  is  no  absolute  proof  that  the  sling  was  known  in  that  part 
of  the  continent  before  the  coming  of  the  white  men,  although  it 
became  more  or  less  common  after  that  event.  It  has,  however,  been 
assumed  that  the  clay  pellets  found  in  some  of  the  California  sites 
were  sling  missiles.* 

Slings  were  among  the  numerous  weapons  for  offense  used  by  the 
natives  in  Mexico,  although  they  do  not  seem  to  have  been  of  the 
first  importance  there,  probably  because  the  spear- thrower  {atlatl) 
was  more  efficacious.*    It  is  interesting,  for  purposes  of  comparison, 

*  Hough,  In  Bnlledn  30  of  the  Bnrean  of  American  Btbnology,  toI.  2,  p.  602. 
'ClaTlgero,    1888,   ▼ol.    1,    p.   247.      Maudslay,    Introdaction   to    Bernal    Diaz,    p.    ItII 
(Haklnyt  Society,  1908).    NnttaU,  1891. 
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to  see  what  the  older  writers  on  Mexico  have  to  say  about  the  sling. 
Bernal  Diaz  del  Castillo  describes  a  battle  between  the  Spaniards 
and  the  Mexicans  in  these  words : 

Thus  as  we  approached  with  our  army  they  shot  from  above  so  many  stones, 
Javelins,  and  arrows  that  they  covered  the  ground.  ♦  ♦  •  They  had  slings 
and  plenty  of  stones,  and  they  shot  arrows  and  stones  so  fast  that  they  wounded 
five  of  our  soldiers  and  two  horsemen.    ♦    ♦    ♦ » 

Bancroft  says  that  the  material  from  which  the  Aztec  slings  were 
made  was  pita  thread  or  other  fiber,  and  that  the  stones,  which  were 
carried  in  a  pouch  suspended  from  the  waist,  were  hurled  with  much 
force  and  accuracy.^  In  Yucatan  also  the  sling  was  in  use.  They 
were  made  of  henequen,  and  stones  were  the  missiles.* 

As  we  possess  only  the  most  meager  information  as  to  the  weapons 
used  in  the  region  between  Yucatan  and  southern  Panama,  it  is  im- 
possible to  be  certain  to  what  extent  the  sling  was  used  there.  They 
were  employed  in  the  district  of  Tabasco  and  in  other  parts  of 
northern  Guatemala,  but  they  do  not  seem  to  have  been  the  most 
important  of  the  long-range  weapons  of  the  region.*  Indeed,  many 
of  the  tribes  in  Central  America  seem  to  have  used  either  the  bow  and 
arrow  or  the  blowgun  with  poisoned  darts  to  a  much  greater  extent 
than  they  did  the  sling.  Among  the  Coiba  or  Cueva  of  eastern 
Panama,  however,  the  sling  again  assumes  an  important  place  in 
the  list  of  weapons.**  The  bow  and  arrow  were  lacking  in  that  region 
which  centers  about  the  Gulf  of  Uraba  (or  Darien). 

Beginning  with  the  territory  around  Antioquia  on  the  Cauca  River, 
in  northwestern  Colombia,  we  begin  to  get  more  evidence  of  the  use 
of  slings.    Of  the  arms  used  in  that  district  Cieza  de  Le6n  says : 

♦  ♦  ♦  The  inhabitants  of  these  valleys  are  brave  amongst  themselves  and 
much  feared  by  their  neighbors.  The  men  go  naked  and  barefooted,  and  merely 
wear  a  narrow  band  fastened  to  a  girdle  round  the  waist.  Their  arms  are  darts, 
long  lances  of  black  palm,  sUngs,  and  two-handled  clubs,  called  Macanas.   •    •    ♦  • 

In  short,  slings  were  very  important  in  this  part  of  South  America, 
their  only  rival  among  long-range  arms  being  the  bow/  This,  how- 
ever, seems  to  mark  the  southern  limit  of  the  sling  as  used  in  Central 
America  rather  than  the  northern  limit  of  the  sling  as  used  in  South 
America,  for  that  weapon  seems  to  have  been  unknown  in  Ecuador 
previous  to  the  Inca  conquest,  which  began  about  1490,  and  which 
had  the  result  of  pushing  the  Peruvian  culture  northwards  rather 
than  that  of  changing  the  fundamental  character  of  the  pre-Inca 
culture  of  Quitu  (Quito)   and  its  dependencies.®     Inca  dominance 

>Dlaz  del  Castillo,  Maudslay's  translatioD,  Haklayt  Society,  1908-1916,  vol.  4,  pp. 
306-306. 

>  Bancroft,  1883,  vol.  2,  p.  409. 

•Idem,  VOL  2,  p.  743.     Ancona,  1889,  vol.  1.  p.  161. 

«Idem,  vol.  1,  pp.  656  and  606. 

*Idem,  vol.  1,  p.  761.    Joyce.  1916,  pp.  97-98. 

•Ciesa  de  Le6D,  Markham's  translation,  Hakluyt  Society,  1864,  p.  49. 

V  Simon.  1882-1892,  vol.  1,  p.  113.     Urlbe  Angel,  1886,  p.  613. 

■  OonsAlea  Su4re«,  1890.  vol.  1,  p.  91.     Cevallon-  1870-1878,  vol.  1,  p.  27^ 
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lasted  not  more  than  40  years  or  so  in  Ecuador,  and  it  is  possible 
that  the  sling  never  gained  a  real  foothold  in  the  country. 

The  sling  appears  not  to  have  been  used  at  all  in  early  days  in  the 
Amazonian  and  Montana  regions  of  South  America,  for  the  blow- 
gun,  the  bow  and  arrows,  and  the  javelin  combined  to  fill  the  needs 
of  the  people  as  to  long-distance  weapons.*  The  use  of  poisoned 
darts  was  very  general  in  these  regions,  just  as  it  was  in  parts  of 
Central  America. 

In  northwestern  Argentina  the  sling  was  of  common  occurrence 
from  Inca  times  onward,  and  it  may  have  been  in  use  before  thelnca 
dan  extended  its  rule  over  that  part  of  the  continent*  Boman  gives 
a  picture  of  a  sling  of  the  ribbed  type  having  six  ribs,  bound  in  two 
groups  of  three  ribs  each.  This  specimen  is  almost  precisely  like 
some  of  those  in  the  collection  we  shall  shortly  examine.  The  Arau- 
canians  of  Chile,  in  immediately  pre-Spanish  times  at  least,  used 
slings  and  were  very  dextrous  with  them.*  I  am  inclined  to  think 
that  the  sling  was,  in  Argentina  and  in  Chile,  an  intrusive  element 
introduced  from  Peru. 

Having  thus  briefly  reviewed  the  position  held  by  the  sling  in 
America  as  a  whole,  the  question  of  its  use  and  distribution  in  Peru 
now  presents  itself  for  consideration.  In  the  first  place,  the  dis- 
tribution of  the  weapon  will  be  traced,  beginning  in  the  north. 

Zdrate  tells  us  that  the  arms  which  the  people  of  the  Isle  la  Puna 
employ  in  their  combats  "  are  arrows  and  slings.    *    *    *  "  * 

This,  as  far  as  known,  is  the  northernmost  limit  of  the  sling  on  the 
Peruvian  coast.  Somewhat  to  the  south  began  the  domains  of  the 
Chimu,  stretching  down  the  coast  as  far  as  Pativilca,  Parmunca 
(modem  Paramonga),  or  Huaman  (modem  la  Barranca).*  No 
doubt  this  large  territory  was  subdivided  into  political  units  con- 
terminous with  the  many  valleys  involved,  but  at  the  time  of  the 
Inca  conquest  the  Chimu  Capac,  whose  seat,  now  known  as  the  Grand 
Chimu,  was  near  the  modem  Trujillo,  held  a  sway  which  was  not 
merely  nominal  over  the  northern  half  of  the  Peruvian  coast.  Be- 
tween the  indeterminate  southern  limits  of  the  Chimu's  dominion 
and  Chancay  there  was  a  region,  now  rich  in  archeological  remains, 
the  old  political  status  of  which  is  uncertain.*  Still  more  southward, 
the  valleys  from  Chancay  to  Pachacamac  were  under  a  chief  bearing 
the  title  or  name  of  Cuismancu.  Pachacamac,  as  well  known,  was 
a  famous  place  of  temples  and  pilgrimage  for  people  from  the  sur- 

^Whlffen,  1015.  pp.  115-117. 

■  Boman,  1008,  pp.  451-458  and  flg.  07. 

•MoUna,  1800,  Tol.  2,  p.  72. 

*ZArate,  1830,  vol.  1,  p.  23.     (Translation  mine.) 

■Markham,  1012,  p.  181.    Sqoler,  1877,  p.  165.    Garcia  Roaell,  1008,  pp.  100-208. 

•Mem,  p.  181. 
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rounding  regions.^  To  the  south,  in  the  valleys  of  Huarca,  Chilca, 
Mala,  and  Runahuanac,  the  chief  power  was  in  the  hands  of  a  per- 
sonage called  Chuquimancu.  The  region  around  Chincha  Alta  and 
Chincha  Baja  was  ruled  by  a  chief,  named  Chincha.  Garcilasso 
tells  us  that  before  the  Inca  conquest  the  subjects  of  the  chief  called 
Chincha  had  been  very  powerful;  that  they  had  come  from  far  away 
and  that  they  were  warlike,*  Finally,  the  districts  about  and  be- 
tween Pisco,  lea,  and  Nasca  seem  to  have  been  closely  allied,  after  the 
manner  of  the  groups  of  valleys  further  north.*  All  these  coast 
regions  were  the  seat  of  high  culture  for  some  time,  in  places  per- 
haps for  several  centuries,  before  the  Inca  clan  in  the  Cuzco  Valley 
began  its  extraordinary  climb  to  imperial  power.    The  Inca  domi- 


^ 


iMk  1.— Battle  sckks  sbowiho  usb  of  SLOfo. 

nance  over  this  region  became  definitely  fixed  in  the  reign  of  Pacha- 
cutec  (between  1425  and  1475  A.  D.),  although  preparatory  conquests, 
mainly  in  the  southern  parts  of  the  the  coast  country,  were  probably 
made  as  early  as  the  reign  of  Inca  Rocca  (about  1350  A.  D.).* 

Such,  in  brief,  were  the  political  subdivisions  of  the  coast  people 
of  Peru.  Although  broken  up  into  a  number  of  chiefdoms,  and 
doubtless  numerous  tribes,  these  people  belonged  to  one  general  type 
or  stock."  They  were  brachycephalic,  like  the  people  of  Central 
America,  with  more  or  less  intrustion,  according  to  region,  of  the 

s  Garcilasso,   Markham's   translation,    Hakluyt   Society,    1869   and   1871,    vol.    2,   pp. 
18&-103.    liarkham,  1912,  p.  181.    Means,  1917b,  p.  829.    Joyce,  1912,  p.  9S. 
•Idpm,  pp.  149-158. 

•  Idem,  p.  147.    Joyce.  1912,  p.  95.    Markham,  1912,  pp.  176-178.    Means,  1917.  p.  289. 
« Means.  1917,  pp.  24(^249. 
•HrdU«ka,  1914,  p.  48. 
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highland  population.^  The  archeological  evidence  concerning  the 
occurrence  of  the  sling  among  these  peoples,  though  still  far  from 
being  as  complete  as  one  could  desire,  is  full  enough  to  permit  us 
to  form  some  estimate  as  to  its  distribution  and  character  in  the 
various  parts  of  the  littoral. 

In  the  Chimu  region,  where  many  realistically  painted  vessels  have 
been  found,  vase  paintings  showing  combats  in  which  slings  are 
being  used  occur.*  Figures  1  and  2  show  two  of  the  most  interesting 
battle  scenes  painted  on  pre-Inca  vessels  from  the  neighborhood  of 
Trujillo.  The  slings  are  not  depicted  in  detail,  but  they  are  unmis- 
takable. 


Fig.  2.— Battls  sckns  sHowma  usb  or  slino. 

Beginning  at  Ancon,  we  have  actual  specimens  of  slings,  and  it 
ia  interesting  to  note  that  both  types  of  sling  to  be  hereafter  de- 
scribed— the  solid-cradled  and  the  ribbed — are  found  at  that  site.* 
The  same  is  true  to  a  still  greater  extent  at  Pachacamac.  Some  con- 
fusion is  caused  in  this  connection  at  Pachacamac  and  elsewhere  by 
a  custom  that  seems  to  have  existed  of  twisting  a  sling  about  the 
head,  making  it  perform  the  functions  of  a  fillet.  As  a  result  of  this 
practice  some  of  the  specimens  are  so  ornate  as  to  be  practically 
useless  for  any  purposes  save  those  of  adornment.^     One  ribbed 

^Hrdliaka,  1011,  pp.  9-11. 

*  Bee  Baessler,  1002-03,  pis.  86  and  87.  (My  figs.  1  and  2  are  reproduced  from  them.) 
Hamy,  1807.  pL  41,  flga.  117  asd  118. 

•  ReisB  and  Stnebel,  1880-87,  pla.  75  and  76. 

«  Uhle,  1008,  pi.  10,  flg.  5,  is  an  example  of  this  development 
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sling  from  Pachacamac  has  13  ribs  at  the  middle  of  the  cradle  and 
seven  ribs  at  either  end,  somewhat  like  No.  801127,  from  Coyungo, 
in  the  collection  to  be  described  presently.  (See  my  plate  26,  figure 
8.)  In  the  Pachacamac  specimen,  however,  all  the  ribs  are  bound 
together.  In  both,  part  of  each  cord  is  flat,  and  there  are  tassels.^ 
Solid-cradled  slings  are  not  wanting  at  Pachacamac,  some  of  them 
suggesting  those  found  at  Lomas  (Nos.  801018-801056).' 

In  the  region  of  Nasca  the  use  and  probably  also  the  development 
of  the  sling  has,  as  will  be  shown  later  on,  reached  its  acme.  Also,  it 
was  found  by  Dr.  A.  Hrdlidka,  its  use  persisted  well  into  pc^ 
Columbian  times. 

From  the  above  it  is  dear  that  the  sling  enjoyed  a  very  general  dis- 
tribution on  the  coast.  Nor  was  it  lacking  in  the  highland  parts  of 
the  country.  The  Indians  of  the  region  of  Chachapuya  (modem 
Chachapoyas)  were  ruled,  in  immediately  pre-Inca  times,  by  a  chief 
called  Chuqui-Sota.'  Of  these  people  and  their  curious  use  of  the 
sling  Garcilasso  says : 

*  *  *  These  Ghachapnya  Indians  wear,  as  a  distlngaishlng  headdress,  a 
sUng,  by  which  they  are  known  from  other  Indians.  Their  sling  is  different 
from  those  of  other  trilies,  and  is  the  principal  arm  they  use  in  war,  Uke  the 
ancient  people  of  Majorca.^ 

These  remarks  apply  to  the  Chachapuya  at  the  time  when  the  Inca 
was  beginning  to  invade  their  territory.  The  use  here,  as  in  Pacha- 
camac, of  the  sling  as  a  head  ornament  is  noteworthy.  It  is  a  pity 
that  Garcilasso  did  not  describe  the  sling  of  the  Chachapuya  more 
fully. 

Through  a  lack  of  archeological  evidence  we  have  no  detailed 
knowledge  as  to  the  sort  of  slings  used  by  the  Quichuas  and  other 
mountain  peoples.  In  the  later  part  of  the  Inca  period,  however, 
the  weapon  was  used  by  the  Inca  clansmen  of  Cuzco.  Garcilasso 
says: 

♦  •  •  The  arms  were  ♦  ♦  ♦  supplied  by  the  provinces  where  the 
materials  for  making  them  were  most  abundant  In  some  they  made  bows  and 
arrows;  in  others  they  made  lances  and  darts;  in  others  dubs  and  axes;  In 
others  slings  and  lashings;  in  others  shields,  for  these  shields  were  their  only 
defensive  weapons.    •    •    •» 

Further  on  he  says,  speaking  of  the  puberty  ceremonies  of  the 
youth  of  the  Inca  clan: 

♦  ♦  ♦  The  novices  were  expected  to  know  how  to  make  all  offensive 
weapons  used  in  war,  with  their  own  hands,  or  at  least  those  wMch  did  not 
require  the  blacksmith's  art,  such  as  bows  and  arrows,  a  dart  thrown  by 

1  See  Uhle,  1903,  pi.  19,  fig.  1. 

*  Uhle,  1908,  pL  19,  flgs.  2,  8,  and  9. 

•  Sarmiento,  Markham's  tranilation,  Haklnyt  Society,  1907,  p.  129. 
^Gardlasao,  toI.  2,  p.  822. 

*ldem,  pp.  18-19. 
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means  of  a  leather  strap,  a  lance  with  a  sharpened  point,  and  a  sling  made 
of  reed.    ♦    •    ♦» 

A  hint  as  to  the  nature  of  the  slings  used  in  the  mountains  at  the 
time  of  the  Inca  dominion  is  given  by  Cobo : 

^  ^  *  Of  their  offensive  arms  some  are  for  fighting  at  a  distance  and 
others  for  hand-to-hand  fighting.  For  fighting  at  a  distance  they  used  sUngs 
made  of  wool  or  of  Cabuya,  with  which  they  were  great  sharpshooters  Al- 
most aU  the  people  of  this  kingdom  used  them,  particularly  the  mountaineers, 
who  were  very  skUlful  slingers.    •    •    ♦  * 

It  seems  not  to  be  unlikely  that  the  slings  of  which  Cobo  speaks 
were  more  or  less  like  those  on  the  coast.    Cabuya  is  a  kind  of  aloe." 

In  the  region  about  Lake  Titicaca,  also,  the  sling  was  used,  and 
still  is.* 

Some  notion  as  to  the  tactical  significance  of  the  sling  is  gained 
from  a  passage  from  Xeres,  who,  speaking  of  the  capture  of  Ata- 
hualpa  at  Cajamarca  by  the  Spaniards,  says : 

•  ♦  •  In  this  town  of  Caxamalca,  •  •  •  the  arms  they  found,  with 
which  they  made  war,  and  their  manner  of  fighting  were  as  follows:  In  the 
van  of  their  army  came  the  sUng-men,  who  hurled  pebbles  from  slings.  These 
sllng-men  carry  shields,  which  they  make  from  narrow  boards,  very  small. 
They  also  wear  jackets  of  quilted  cotton.  Next  came  men  armed  with  sticks 
having  large  knobs  at  one  end,  and  axes.  The  sticks  are  a  braca  and  a  half 
in  length,  and  the  thickness  of  a  lance.  The  knob  at  the  end  is  of  metal,  with 
five  or  six  sharp  points,  each  point  being  as  thick  as  a  man's  thumb.  They  use 
them  with  both  hands.  The  axes  were  the  same  size  or  larger.  The  metal 
blade  was  a  palmo  in  width,  Uke  a  halberd.  Some  of  the  axes  and  clubs,  used 
by  the  chiefs,  were  of  gold  and  silver.  Behind  these  came  men  armed  with 
hurling  lances,  like  darts.  In  the  rear  were  plkemen  with  lances  80  palmos 
in  length.    •    •    ♦  ■ 

Conclusion. — ^We  have  now  seen  that  the  sling  was  widely  dis- 
tributed over  Mexico  and  Central  America  and  in  the  northernmost 
parts  of  South  America.  It  can  not,  however,  be  said  to  have  been 
the  most  important  offensive  weapon  in  the  greater  part  of  this 
region;  it  is,  of  course,  possible  that  it  was  more  important  before 
the  more  efficacious  spear-thrower  and  bow  attained  the  development 
they  possessed  at  the  time  of  the  Spanish  conquest.  In  the  more 
southerly  parts  of  Central  America  the  sling  has  a  formidable  rival 
in  the  blowgun,  a  weapon  probably  derived  from  the  people  of  the 
Amazon  region.  Nevertheless,  the  sling  was  of  general  occurrence; 
it  may  well  have  been  the  chief  long-range  weapon  in  the  earlier 
periods.  The  sling  is  especially  important  in  certain  coastal  regions 
of  Peru  in  pre-Inca  times,  and  it  is  also  one  of  the  chief  weapons  of 
the  people  in  the  mountains.  By  the  Incas  the  sling  was  given  a  still 
wider  distribution. 

^OarcUasso,  toI.  2,  p.  171. 

>  Cobo,  1892,  ToL  4,  p.  194.    The  translatloii  la  mine. 

•Cleza,  1864.  p.  146. 

«Bandeller,  1910,  p.  88.     Beucbat,  1912;  pp.  581  and  669. 

*Xere8,  Markham'a  tranalatlon,  Hakluyt  Society,  1872,  p.  60. 
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As  to  the  derivation  of  the  sling  in  South  America  there  is,  I  think, 
but  very  little  doubt  that  it  was  one  of  the  cultural  elements  brought 
from  Central  America  by  the  first  settlers  on  the  Peruvian  coast,  and 
that  it  spread  from  there  inland,  and  over  large  parts  of  the 
continent. 

A  GENERAL  DESOBIPTION  Or  THE  PEBUVIAN  SLINO. 

An  examination  of  the  Hrdliika  collection  together  with  other 
available  specimens,  reveals  the  presence  of  two  distinct  types  of 
sling.  The  differentiation  rests  upon  the  structure  of  the  part  of  the 
weapon  upon  which  the  missile  was  placed,  which  is  called  the  cradle. 
The  cradle  is,  of  course,  the  most  important  part  of  the  sling.  In  the 
Peruvian  specimens  it  is  usually  oblong  or  oval  in  shape,  and  from 
each  end  depend  one  or  two  cords.  In  the  collection  under  discussion 
the  two  types  of  cradle  provide  the  basis  for  classification.  One  type 
is  that  which  I  shall  call "  the  solid-cradled  type  ^ ;  that  is,  the  cradle 
is  one  continuous  compact  strip  of  fabric.  The  other  sort  of  cradle 
is  "the  ribbed  type  " ;  in  it  the  ribs,  running  parallel  with  the  length 
of  the  cradle  and  encased  in  a  binding  of  fine  threads,  not  only  make 
apparent  the  method  of  its  construction,  but  they  also  form  an  im- 
portant part  of  the  decoration  of  the  sling.  Among  the  four  sites 
represented  in  the  HrdliCka  collection  the  two  sorts  of  sling  are  thus 
represented : 

Nasca:  Four  solid-cradled  sUngs  (Nos.  801001-801004,  Inclusive) ;  82  ribbed 
slings  (Nos.  801005-801035,  inclusive). 

Coyungo:  No  solid-cradled  slings;  23  ribbed  slings  (Nos.  801124-^01148,  in- 
clusive, and  Nos.  801153-301155,  inclusive). 

Lomas:  Tv^enty-four  solid-cradled  slings  (Nos.  301046-301009,  inclusive) ;  49 
ribbed  slings  (Nos.  301070-801118,  inclusive). 

Acarf:  No  solid-cradled  sUngs;  9  ribbed  slings  (Nos.  801144-801162,  in- 
clusive). 

It  is  seen  that  the  two  types  are  not  universally  present  or  equally 
conmion. 

To  the  basis  presented  by  the  cradle  and  attached  cords  additional 
features  are  sometimes  added  in  the  form  of  tai^els.  The  cord  may 
be  round  or  flat  in  cross  section.  The  decoration  of  the  cradle  in  a 
class  of  the  flat  slings  are  divided  into  three  distinct  parts. 

Tassels  are  frequent  in  all  the  sites  save  Acarf  (where  the  slings 
were  generaUy  poorer  in  quality  than  elsewhere),  but  the  habit  of 
combining  the  flat  or  partly  flat  cord  with  the  tripartite  subdivision 
of  the  decoration  of  the  cradle  is  distinctive  of  Coyungo  (see  Nos. 
301124r-301185,  inclusive),  only  one  other  example  of  it,  No.  301022, 
from  Nasca,  occurring  elsewhere. 

Aside  from  the  major  varieties  of  the  sling,  the  solid-cradled  type 
and  the  ribbed  type,  there  are  in  the  collection  several  groups  of  slings 
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from  different  sites  which  merit  a  special  description.     The  first 
specimens  of  note  from  the  point  of  view  of  structure  are  Nos.  301001 
and  301002,  solid-cradled  slings  from  Nasca.    There  are  in  each  of 
these    slings    two    warp 
threads  encased  in  a  close- 
set  continuous  spiral  woof, 
upon  which,  in  turn,  the 
surface  threads  bearing  the 
surface   decoration    are 
woven.  Doctor  Hough,  who 
examined    the    specimens, 
says  that  this  technique  is 
most  unusual.    Figure  8  on 
page  325  makes  it  clear  how 
these  slings  were  made. 

Another  group  of  slings 
which  is  noteworthy  is  that 
distinguished  by  having  six 
ribs  at  the  center,  arranged 
in  two  groups  of  three,  but 
having  only  two  ribs  at  the 
ends,  the  number  diminish- 
ing in  such  a  way  that  the 
grooves  between  the  ribs 
themselves  form  a  sym- 
metrical pattern.  The 
cradle  thus  formed  is  oval 
in  outline,  and  it  has  a 
border  for  decorative  pur- 
poses around  the  edge.  The 
slings  contained  in  this 
group  are  Nos.  301005- 
301013,  inclusive,  from 
Nasca,  and  Nos.  301137- 
301143,  inclusive,  from  Co- 
yungo. 

A  third  group,  Nos. 
301048  -  301056,  inclusive, 
from  Lomas,  has  for  its 
peculiarity  the  reversing  of 
the  colors  from  one  side  of 
the  fabric  to  the  other.  The 
shades  used  are  brown  and  white;  that  part  of  the  design  which  is 
brown  on  one  side  is  white  on  the  other,  and  vice  versa.  The  out- 
line of  the  pattern  is  the  same  on  both  sides^  only  the  colors  altemat- 
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ing.  Mr.  M.  D.  C.  Crawford  has  described  some  cloth  like  this 
under  the  name  of  "  double  cloth."  ^  Two  sets  of  yam  were  used^ 
but  they  were  firmly  locked  together  as  a  result  of  the  interchange  of 
color  areas. 

The  ribbed  slings  from  Coyungo  and  Nasca,  which  show  a  combi- 
nation of  flat  or  partly  flat  cords  with  a  tripartite  subdivision  of  the 
cradle,  form  a  fourth  group,  No.  301022,  coming  from  Nasca,  and 
Nos.  301124r-301185,  inclusive,  and  Nos.  301153-301155,  inclusive, 
coming  from  Coyungo.  The  flat  part  of  the  cords  is  elaborately 
braided.  The  two  end  divisions  of  the  cradle  have  all  their  ribs  (usu- 
ally four  in  number)  bound  together  with  colored  threads,  which 
form  a  geometrical  pattern  on  the  surface;  the  middle  division  has 
the  ribs  bound  in  pairs,  and  the  decoration  there  is  less  elaborate  than 
at  the  ends. 

The  four  groups  just  reviewed  comprise  the  more  noticeable  depar- 
tures from  the  ordinary  sorts  of  solid-cradled  and  of  ribbed  slings. 
Individual  peculiarities  and  minor  points  relative  to  the  grouping 
of  the  ribs  can  best  be  noted  in  the  detailed  notes  on  the  collection. 

The  great  difference  between  the  solid-cradled  type  of  sling  and 
the  ribbed  type  lies  in  the  fact  that  in  the  former  the  decoration  rests 
in  the  fundamental  threads  out  of  which  the  fabric  is  woven  or 
braided,  and  that  the  tissue  is  solid  and  compact  throughout  the  length 
of  the  cradle.  In  the  case  of  the  ribbed  slings,  on  the  other  hand,  the 
ornamentation  lies  in  the  superficial  binding,  which  has  nothing  to 
do  with  the  structural  basis  of  the  fabric  save  in  so  far  as  it  encases 
the  threads  which  compose  it.  Moreover,  the  cradles  of  the  ribbed 
type  are  not  solid  and  compact;  they  are  broken  up  lengthwise  into 
pronounced  ribs  separated  by  grooves  and  interstices.  The  threads 
of  the  binding  of  such  a  cradle  are  usually  of  two  or  more  colors,  and 
the  manner  in  which  these  are  arranged  combined  with  the  pattern 
in  which  the  ribs  are  bound,  whether  in  pairs,  in  threes,  or  fours,  or 
singly,  brings  out  the  decorative  element  which  is  so  prominent  in 
most  of  the  specimens.  In  most  of  the  specimens  of  the  ribbed  type 
the  technique  of  the  binding  is  very  much  like  that  of  some  sorts  of 
basket-work,  for  there  is  often  a  decorative  purpose  in  the  intervals 
at  which  the  binding  threads  have  been  made  to  step  from  rib  to 
rib,  thereby  combining  the  necessary  function  of  binding  the  ribs  to- 
gether with  an  ornamental  arrangement  of  spaces.  No.  301071,  from 
Lomas,  is  the  best  example  of  this  technique.  (See  pi.  25,  fig.  2.) 
The  method  by  which  the  slings  of  the  solid-cradled  type  were  made 
bears,  in  general,  a  greater  resemblance  to  the  ordinary  textile  tech- 
nique. In  some  cases  there  is  a  true  warp  and  a  true  woof;  again, 
the  woof  is  sometimes  replaced  by  a  continuous  warp,  which  zigzags 
from  side  to  side  throughout  the  length  of  the  fabric  Finally,  braid- 
ing, of  a  rather  elaborate  nature,  is  common. 

>  Crawford.  1916.  p.  186. 
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As  regards  color  and  design  these  slings  are  admirable.  Black, 
white,  brown,  yellow,  and  red  are  the  commonest  shades;  but  blue, 
green,  buff,  and  pink  also  appear,  though  with  less  frequency.  Some- 
times the  sling  proper  is  without  ornamentation,  or  its  tassels  are  its 
only  decoration.  More  often,  however,  the  cradle  and  that  part  of 
the  cords  which  is  next  to  the  cradle  have  a  well-executed  design  in 
colors.  Although  geomtric  designs  are  in  the  majority,  the  zoomor- 
phic  element  makes  its  appearance,  as  in  Nos.  801002,  301007,  301010, 
from  Nasca.  Doctor  Hrdlidka  is  of  the  opinion  that  the  decorations 
of  many  of  the  strings  represent  a  snake.  All  the  specimens,  save 
Nos.  801046  and  301047  from  Lomas,  are  entirely  of  wool.  The  two 
exceptions  specified  have  cotton  foundations  with  wool  embroidery. 
(See  pi.  22,  fig.  3.)  The  prevalence  of  wool  is  interesting  as  indi- 
cating a  well-developed  trade  between  the  coast  and  the  mountain 
regions,  for  the  wool-bearing  animals  indigenous  to  Peru  all  live 
at  high  altitudes.^  Although  they  are  not  represented  in  the  collec- 
tion under  discussion,  other  materials  were  used  for  slings  in  ancient 
Peru.  Slings  made  of  human  hair,  of  llama  hide,  and  of  vegetable 
fiber  have  been  reported  from  Ancon.* 

In  point  of  size  the  slings  vary  widely.    Their  dimensions  may  be 
summarized  thus: 
Total  length  of  slings: 
Maximum =28  feet  (No.  801124). 
Minlmnm=3  feet,  3  Inches  (I^o.  301010). 
Average=8  feet,  10  Inches. 
Cradle: 
Length — 

Maximum=18}  inches  (No.  801002). 
Mlnimnm=3  inches  (No.  801026). 
Average=7f  inches. 
Width— 

Maxlmum=81  inches  (No.  301070). 
Minimum^}  inch  (Nos.  801022  and  301116). 
Average^sll  inches. 

IL  DBSCRIPTIVB  CATALOGUE  OF  A  COLLECTION  OF  SLINGS  FROM 

SOUTHERN  PERU. 

Specimen  No.  SOIOOI. — Cradle  of  a  sling  of  the  solid-cradled  type. 
Locality:  Nasca. 

Colors, — Red  and  yeUow. 

Design. — ^Three  longitudinal  rows  of  diamonds  formed  by  yellow  Unes  on  a 
red  ground. 

Material'-'Wool. 

Remarks, — ^The  structure  consists  of  two  parallel  warps  enc^isiMl  in  a 
continuous  spiral  woof  very  closely  wound  about  the  two  warp- threads.    Over 

*  Scott,  1918,  p.  890.    Flower  and  Lydekker.  1891.  p.  800. 

'S«e  Reiss  and  Stuebel.  pi.  76,  flg.  9.  Speclmena  showing  the  nse  of  tb«>0e  ma- 
terials occnr  In  several  museum  collections,  notably  In  that  of  the  Peabody  Mnaeiim  of 
Harvard  Uniyerslty.    A  sling  decorated  with  fathers  also  appears  there. 
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this  foundation  is  woven  the  outer  covering,  which  bears  the  surface  design 
mentioned  above.  The  surface  threads  are  so  compactly  woven  that  the  under- 
lying structure  is  obscured  by  them.    (See  fig.  8.)    Ck)ndition,  fragmentary. 

Specimen  No.  SOIOOS. — Cradle  of  a  ding  of  the  solid-cradled  type» 
Locality:  Nasca. 

Colon. — ^Red,  yellow,  and  dark  green. 

Design, — ^Partly  zoomorphic,  showing  conventionalized  animals  (dogs  or 
llamas).    Otherwise  geometric.    (See  pi.  23,  fig.  1.) 

Material—Wool. 

Remarks. — ^The  underlying  structure  is  the  same  as  that  in  No.  901001.  As 
the  design  is  more  elaborate  here,  however,  the  woof  threads  have  been  made 
to  emphasize  some  of  the  horizontal  lines  of  the  design.  Condition,  fragmen- 
tary. 

Specimen  No.  S01008. — Cradle  of  a  solid-cradled  sling.  Local- 
ity: Nasca. 

Color.— Black. 
Material.— Wool. 

Remarks. — ^There  is  no  woof.  Specimen  is  elaborately  braided.  Ck>ndition» 
fragmentary. 

Specimen  No.  SOlOOi. — Sling  of  the  solid-cradled  type.  Local- 
ity: Nasca  region. 

Colors. — ^Dark  brown  and  white. 
Design. — Simple  and  geometric. 
Material— VJooL 
Remarks. — CJondition,  good. 

Specimen  No.  S01005. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Red,  black,  and  yellow. 

Design. — Simple  and  geometric.    (See  pL  28,  fig.  2.) 

Material— Wool. 

Remarks.— OrK'dX<^  has  six  ribs  at  center.  The  number  diminishes  toward 
the  ends  in  such  a  way  that  the  grooves  between  them  form  a  symmetrical 
design.  Parts  of  the  cords  at  both  ends  of  the  cradle  have  a  decorative  binding. 
Gondition,  fragmentary. 

Specimen  No.  S01006. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity: Nasca  region. 

Remarks.— A.  replica  of  No.  801005.    Gondition,  bad.. 

Specimen  No.  801007. — Sling  of  the  ribbed  type.  Locality:  Nasca 
region. 

Colors. — ^Black,  red,  green,  and  yellow. 

Design. — Gteometric,  with  highly  conventionalized  birds  in  yellow  and  green 
on  a  red  ground.   The  cradle  is  black  with  a  border  of  birds. 

Material.— Wool 

Remarks.— The  arrangement  of  the  ribs  is  the  same  as  that  in  No.  801005. 
Ck>ndition,  fair. 

Specimen  No.  301008. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

OoJort.— Bed,  yellow,  and  black. 
Deai^ti.— Geometric 
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Material.— Wool 

Remark8.—The  six  ribs  in  the  cradle  are  arranged  as  in  No.  801005.  Condi- 
tion, fragmentary. 

Specimen  No.  301009. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Red  and  white. 

Design. — Geometric. 

Material—Wool. 

Remarks. — ^The  six  ribs  are  arranged  as  in  No.  801005.  A  tear  in  the  binding 
of  one  cord  shows  its  structure.  The  undyed  cord  proper  is  bound  at  frequent 
intervals  with  three  or  four  twists  of  fine  undyed  thread.  Upon  this  rests  the 
woven  outer  binding  on  which  the  design  appears.  The  outer  binding  consists 
of  a  continuous  spiral  woof  held  together  by  the  embroidered  design  on  its 
outer  side.    Condition,  fragmentary. 

Specimen  No.  SOIOIO. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Red,  yellow,  buff,  and  green. 

Design. — Geometric,  with  conventionalized  birds  and  fishes  in  green  and  yel- 
low on  a  red  ground.    (See  pL  28,  fig.  8.) 

Material.— Wool. 

Remarks.— The  six  ribs  are  arranged  in  the  same  way  as  in  No.  801005. 
Condition,  fair. 

Specimen  No.  SOlOll. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Red,  green,  and  white. 
Design. — Geometric. 
Material.— Wool. 
Remarks. — Condition,  bad. 

Specim^en  No.  301012. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Red,  buff,  yellow,  olive  green,  and  black. 

De«<i^n.— Geometric.     (See  pi.  23,  fig.  4.) 

Material.— Wool. 

Remarks. — ^The  cradle  has  six  ribs  at  the  center,  the  number  diminishing 
toward  the  ends,  as  in  No.  301005.  The  part  of  the  cords  which  is  next  the 
cradle  is  flat  in  cross-section,  not  round.    Condition,  fragmentary. 

Specimen  No.  301013. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors.— B.ed,  yellow,  and  black. 
Design. — Geometric. 
Materidl.—Wooh 

Remarks, — The  cradle  has  six  ribs,  arranged  in  the  same  manner  as  in  No. 
801005.    Condition,  fair. 

Specimen  No.  301014. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

OoZor.— Red. 

Design.— Fl&ln.     (See  pi.  24,  fig.  1.) 

ifo^erM.— Wool. 
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Remarks. — One  of  finest  slings  in  the  collection.  The  cradle  has  15  ribs  in 
the  central  portion  and  8  ribs,  of  twice  the  size  of  the  others,  at  both  ends. 
Part  of  each  cord  is  elaborately  braided  in  such  a  way  as  to  have  a  flat  cross 
section.  There  were  originally  four  fine  tassels,  two  of  which  now  remain. 
Ck)ndition,  good. 

Specimen  No.  301016. — Sling  of  the  ribbed  type.  Locality :  KWsca 
region. 

Colors. — ^Black  and  white. 

Design. — On  cradle,  checkerboard  design ;  elsewh^e  simple  and  geometric 

Material. — ^Wool. 

Remarks. — Cradle  has  four  ribs,  bound  in  pairs.    Condition,  fragmentary. 

Specimen  No.  301016. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Brown  and  white. 

Design. — Irregular  patches  of  the  two  colors. 

Material. — ^WooL 

Remarks. — Cradle  has  four  ribs  bound  in  pairs.    Condition,  fair. 

Specimen  No.  301017. — Sling  of  the  ribbed  type.  Locality:  Nasca 
region. 

Colors. — Cradle,  white;  cords,  black  and  white. 
Material. — ^WooL 

Remarks. — Cradle  has  six  ribs,  bound  in  two  groups  of  three.  Condition, 
fragmentary. 

Specimen  No.  301018. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Black  and  white. 

Design. — Cradle  white  with  black  border.    (See  pi.  24,  flg.  2.) 
Material.'-VfooX. 

Remarks. — Crade  has  six  ribs,  bound  in  two  groups  of  tliree.  Condition, 
fragmentary. 

Specimen  No.  301019. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Black  and  white. 

Material. — ^Wool. 

Remarks. — Cradle  has  four  rilxs,  bound  in  pairs.    Condition,  fair. 

Specimen  No.  301020. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Brown  and  white. 
Material. — Wool. 

Remarks. — Cradle  has  four  rilxs,  bound  in  pairs.  The  cords  are  knotted  to- 
gether at  the  ends.    Condition,  good. 

Specimen  No.  301021. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — Dark  brown  and  light  brown. 
Design. — Simple  and  geometric. 
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Material.— Wool. 

Remarks,— Cra^e  has  six  ribs,  bound  in  two  groups  of  three.  The  ribs  are 
arranged  as  in  No.  301005.    Ck)ndition,  poor. 

Specimen  No.  SOlOSe. — Sling  of  the  ribbed  type.  Locality. — ^Nasca 
region, 

Colors, — Dark  brown,  light  brown,  and  black. 

Design, — Geometric.     (See  pi.  24,  fig.  3.) 

Ma  terial, — ^WooL 

Remarks,— This  sling  is  so  delicate  as  to  suggest  that  it  was  either  ceremonial 
or  for  use  by  a  young  boy.  The  cradle  has  four  ribs  bound  together  for  3 
inches  at  each  end,  but  bound  in  pairs  for  2f  inches  at  the  center.  Part  of  the 
cords  is  braided,  as  in  No.  801014,  and  flat  in  cross-sectlmi.    Condition,  fair. 

Specimen  No.  S0102S. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors, — Red,  white,  and  black. 

Design, — Irregular  patches  of  red  and  white  on  cradle ;  cords  have  concentric 
diamonds  of  the  three  colors ;  one  tassel  white,  the  other  black. 

Material— Vfool. 

Remarks, — Cradle  has  four  ribs,  bound  in  pairs.  The  two  tassels  are  good. 
Cord  attached  to  white  tassel  has  three  knots  in  it    Condition,  good. 

Specimen  No.  SOlOilh — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors, — ^Dark  brown  and  white. 

Design, — On  cradle,  irregular  patches  of  the  two  colora  On  upper  parts  of 
the  cords,  zig-zag  rings  of  same  colors.  Condition,  fragmentary.  Cradle  has 
four  ribs,  bound  in  pairs. 

Material.— YfooX. 

Specimen  No.  S0102B. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors, — ^Red,  yellow,  brown,  and  white. 
Design, — Simple  and  geometric.    (See  pi.  24,  fig.  4.) 
Material,— VfooX, 

Remarks, — Cradle  has  four  ribs,  bound  together,  like  those  in  No.  301022. 
Condition,  fair. 

Specimen  No.  301026. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors, — Red,  white,  and  black. 
Design. — Geometric. 
Material,— Vfool. 

Remarks, — Cradle  has  four  ribs,  bound  together.  The  fineness  of  the  speci- 
men suggests  that  it  was  either  ceremonial  or  for  use  by  a  young  boy. 

Specimen  No.  301027. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors, — Red,  buff,  green,  brown,  and  black. 

Design, — On  cradle,  irregular  patches  of  all  the  colors.    On  cord,  con 
diamonds. 
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Material.— Wool 

Remark8.—Cm61e  has  four  ribs,  bound  In  pairs.    Oondition,  fragmentary. 

Specimen  No.  S01088. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Brown,  black,  and  white* 
Design. — On  cradle,  elaborate  diamond-pattern, 
if  a^ertel.— Wool. 

Remarks. — Cradle  has  14  ribs,  originally  bound  in  7  couples.  They  are  now 
in  a  very  bad  condition. 

Specimen  No,  S01029. — Sling  of  the  ribbed  type.  Locality:  Nasca 
region. 

Colors. — ^Black  and  white. 
Design. — Simple  and  geometric 
Jfa^erioZ.— Wool 

Remarks. — Cradle  has  four  ribs  bound  in  pairs.  The  one  tassel  which  re- 
mains is  black.    Condition,  fragm^itary. 

Specimen  No.  SOIOSO. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — ^Red,  yellow,  white,  and  black. 

Design. — On  cradle,  elaborate  diamond-pattern.  On  cords,  snake-like  pattern 
or  rings  running  around  cord. 

Jfatertol.— Wool. 

Remarks. — Cradle  has  10  ribs,  bound  separately  but  locked  together  at  inter- 
vals. The  technique  of  the  cord  is  interesting.  It  is  three-quarters  of  an  Inch 
thick  and  consists  of  a  twisted  woolen  cloth,  undyed,  overlaid  with  a  woven 
cover  of  black  and  white  wool.    Condition,  very  poor. 

Specimen  No.  SOIOSI. — ^Part  of  a  sling.    Locality :  Nasca  region. 
Remarks. — ^Probably  the  missing  cord  of  No.  801030. 

Specim^en  No.  S010S2. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — Red,  white,  and  black. 

Design. — ^Black  diamonds  set  end  to  end  and  red  diamonds  set  end  to  end  on 
a  white  groimd.    This  design  on  cords.    Cradle  more  simple. 
i/afertoL— Wool, 
ieemor^.— Cradle  has  seven  ribs.    Condition,  bad. 

Specimen  No.  SOIOSS. — Sling  of  the  ribbed  type.  Locality :  Nasca 
region. 

Colors. — Red,  purple,  yellow,  green,  black,  and  white. 

Design. — ^Diamond  pattern. 

MateriaL—'WooL 

Remarks.— Cm^e  has  four  ribs,  bound  in  pairs*    OonditioOt  very  poor. 
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Specimen  No,  301034. — Cradle  of  a  sling  of  the  ribbed  type.  Local- 
ity :  Nasca  region. 

Colors, — ^Red,  yellow,  and  dark  brown. 

Design. — Simple  and  geometric 

Material— Wool. 

Remarks. — Six  ribs,  bound  in  two  groups  of  three.    Condition,  bad. 

Specimen  No.  301036. — Cradle  of  a  sling  of  the  ribbed  tjrpe.  Lo- 
cality :  Nasca  region. 

Colors. — Red,  white,  and  black. 

Design. — Geometric. 

Material.— Wool. 

Remarks. — Six  ribs,  bound  in  two  groups  of  three.    Condition,  bad. 

Specimen  No.  301036, — ^A  tassel  from  a  sling.  Locality:  Nasca 
region. 

Colors. — ^Red,  green,  and  white. 

Design. — Conventional. 

Material. — ^Wool. 

Remarks. — Part  of  another  sling  is  tied  to  the  tassel.    Condition,  fragmentary. 

Specimen  No,  301037, — ^A  tassel  from  a  sling.  Locality:  Nasca 
region. 

Colors. — ^Tassel,  green.    Cord,  red  with  some  purplish-brown  threads. 

Material.— Wool. 

Remarks. — Condition,  fragmentary. 

Specimen  No,  301038. — ^A  tassel.    Locality :  Nasca  region. 

Colors. — Cord,  white.    Tassel,  red,  dark  brown,  pink,  light  brown,  and  gregn. 

Materia;i.— Wool. 

Remarks. — ^The  red  threads  which  form  the  tassel  are  gathered  into  ten 
strands,  which  are  tightly  bound  for  nine  inches  of  their  length  with  fine 
threads,  which  form  narrow  rings  of  the  other  colors.  From  the  point  where 
the  binding  stops  the  threads  of  the  tassel  faU  loosely.    (See  pL  22,  fig.  1.) 

Specimen  No.  301039, — ^A  tassel.    Locality :  Nasca  region. 

Colors. — ^Tassel,  red ;  cord,  red,  yellow,  and  green. 

Design. — Simple  and  geometric  design  on  the  top  part  of  the  tassel. 

Material. — Wool. 

Specimen  No.  301040, — ^A  tassel.    Locality :  Nasca  region. 

CoZor.— Black. 
Material— Wool. 
Remarks. — Condition,  poor. 

Specimen  No.  301041. — ^A  tassel.    Locality:  Nasca  region. 

Colors. — ^Tassel,  green ;  cord,  green,  with  buff  rings  at  intervals. 

Material— Wool 

Remarks. — Condition,  fragmentary. 

Specimen  No.  30104^, — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity :  Nasca  region. 

Colors. — ^Black,  white,  and  brown. 
Material. — ^Wool. 
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Remarks. — Cradle  has  ten  ribs,  bound  in  couples.  Cords  imitate  snalces. 
Condition,  poor.  ^ 

Specimen  No.  301043. — ^A  tassel.    Locality :  Nasca  region. 

Co[or«.— Red,  green,  blue,  and  yellow. 

Design, — Four  conventionalized  faces  superimposed  on  each  side  of  the  top 
of  the  tasseL 

Material.— Wool. 

Remarks. — ^The  cord  is  elaborately  braided  and  it  has  a  flat  cross-section. 
Condition,  good,  but  incomplete.    (See  pL  22,  fig.  2.) 

Specimen  No.  301044. — Sling  of  the  ribbed  type.  Locality. — Nasca 
region. 

Colors. — Brown  and  black. 
i/a^ertoZ.— Wool. 

Remarks. — ^The  fact  that  the  sling  has  been  hastily  but  firmly  knotted  to- 
gether suggests  that  It  got  torn  in  some  combat 

Specimen  No.  301045. — ^A  tassel.    Locality. — Nasca  region. 

Color. — ^Brown. 
Material.— VJool. 
Remarks. — Condition  bad. 

Specimen  No.  301046. — ^Part  of  a  sling  of  the  solid-cradled  typo. 
Locality. — ^Lomas. 

Colors. — ^Red,  green,  and  white. 

Design. — Geometric,  serpentine.    (See  pi.  22,  fig.  8.) 

Material. — Cotton  and  wool. 

Remarks. — ^The  only  cotton  sling  in  the  collection.  The  white  cotton  founda- 
tion has  been  treated  with  some  sort  of  a  chalky  preparation  to  make  it  white. 
Upon  this  ground  an  attractive  design  has  been  embroidered  in  woolen  threads. 
The  delicate  nature  of  the  specimen  makes  it  seem  likely  that  it  was  ceremonial 
rather  than  utilitarian.    Condition,  fragmentary. 

Specimen  No.  301047. 

Remarks.— The  remainder  of  the  cradle  of  No.  301046. 

Specim^en  No.  301048. — Sling  of  the  solid-cradled  type.  Local- 
ity.— Lomas. 

Colors. — ^Dark  brown  and  light  brown. 

Design. — Ceometric  and  rather  elaborate;  Eoomorphic  element  is  seen  in  the 
conventionalized  Hamas.  The  design  is  broken  up  into  a  number  of  small  panels 
or  sections. 

Material.— Wool. 

Remarks. — ^The  technique  is  such  that  those  figures  which  are  dark  brown  on 
one  side  of  the  fabric  are  light  brown  on  the  other  side.  No  two  of  the  panels 
on  either  side  are  alika    (See  pi.  22,  fig.  4.)    Condition,  fair. 

Specimen  No.  301049. — Sling  of  the  solid-cradled  type.    Local- 
ity.— ^Lomas. 
Remarks.— ^uch  like  No.  302048,  but  simpler. 
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Specimen  No.  S01060. — Sling  of  the  solid-cradled  type.  Local- 
ity.— ^Lomas. 

jBemorA^.— Much  like  No.  801048,  but  simpler. 

Specimen  No.  S01051. — Part  of  a  sling.    Locality. — ^Lomas. 

Remarks.-'Much  like  No.  801048. 

Specimen  No.  S01062. — ^Part  of  a  sling.    Locality. — Lomas. 

Remarks. — Part  of  the  same  sling  as  No.  801051. 

Specimen  No.  S0105S. — ^Part  of  a  sling  of  the  solid-cradled  type. 
Locality. — ^Lomas. 

Colors. — ^Dark  brown  and  light  brown. 
Desiifn.—Ot  same  sort  as  that  on  No.  30104a 
MaterUa.—Vf  ooL 

Specimen  No.  SOIO64. — ^Part  of  a  sling  of  the  solid-cradled  type. 
Locality. — ^Lomas. 

Colors. — ^Dark  brown  and  light  brown. 

Design. — Elaborate  geometric  of  same  sort  as  that  on  No.  301048.  (See  pi.  25, 
fig.  1.) 

Material— Wool 

Remarks, — There  is  a  perfectly  definite  warp  upon  which  the  fabric  iji 
bnilt  up. 

Specimen  No.  S01055. — ^Part  of  a  sling  of  the  solid-cradled  type. 
Locality. — ^Lomas. 

Colors, — ^Black,  white,  and  light  brown. 

Design, — Geometric  and  of  same  sort  as  that  in  No.  801048. 

Material.— VfooX. 

Specimen  No.  S01056. — Sling  of  the  solid-cradled  type.  Local- 
ity.— ^Lomas. 

Colors, — ^Red,  dark  brown,  and  light  brown. 

Design, — ^Narrow  border  of  red ;  central  design  of  longitudinal  zigzag  in  other 
colore.    Technique  the  same  as  in  No.  801048. 
MtUerial,— Wool. 

Specimen  No.  SOlOBJ.—VBxt  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 

Colors. — ^Red,  green,  yellow,  black,  and  white. 
Design. — Simple  and  geometric. 
Material,— Wool. 
Remarks, — Condition,  fragmentary. 

Specimen  No.  S01068. — Part  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 

Colors. — ^Red  and  yellow. 
Design. — Simple  and  geometric 
Material,— Wool. 
l^emarA^.— Condition,  poor. 
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Specimen  No.  S01069. — ^Part  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 

Colors. — ^Red  and  yellow. 

Design. — Simple  and  geometric. 

If a^ertoZ.— Wool. 

Remarks. — ^There  is  a  fine  red-and-yellow  tasseL    Condition,  fragmentary. 

Specimen  No.  S01060. — ^Part  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 

Colors. — Red,  yellow,  brown,  green,  and  white. 

Design. — Geometric  and  very  delicate. 

MateriaL—Wool. 

Remarks. — ^This  sling  is  so  small  and  delicate  as  to  suggest  that  it  was 
either  for  some  ceremonial  purpose  or  for  use  by  a  young  boy.  Oondition, 
fragmentary. 

Specimen  No.  301061. — Sling  of  the  solid-cradled  type.  Locality : 
Lomas. 

Colors. — ^Yellow  (or  light  brown)  and  dark  brown. 
Design. — Simple  and  geometric. 
If  cteriaZ.— Wool. 

Remarks. — ^The  texture  is  rather  coarse  and  rough.  Like  No.  801044,  this 
sling  has  been  torn  and  then  mended  later. 

Specimen  No.  301062. — Sling  of  the  solid-cradled  type.  Locality: 
Lomas. 

Colors. — ^Dark  brown  and  white. 
Design. — ^Mixture  of  the  two  colors. 
3faicrtol.— Wool. 

Remarks. — ^The  texture  of  this  sling  is  coarser  than  that  of  most  of  the 
specimena    Oondition,  fair. 

Specimen  No.  301063. — ^Part  of  a  sling.    Locality:  Lomas. 

Oolors.'—B.edt  green,  buff,  blue. 

Design. — The  four  colors  braided  irregularly  together. 

Jfaiertol.— Wool. 

Remarks. — Ck)ndition,  fragmentary. 

Specimen  No.  301064.— Feivt  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 

Colors. — ^Red  and  yellow. 

Design. — ^Mixture. 

Jfa^cHoZ.— Wool. 

Remarks. — ^There  is  a  tassel,  in  fragmentary  condition. 

Speoim^en  No.  5W055,— Part  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 

Colors. — ^Light  brown  and  dark  brown. 
Design. — Simple  and  geometric 
Material.— Wool. 
Remarks. — Condition,  fragmentary. 
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Specimen  No.  301066.— Fart  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 

Colorv.— Red,  y^low,  and  greeo. 

Design, — ^Elaborate  and  geometric. 

Ifo^ertol.— Wool. 

Remarks,— The  fabrtc  is  built  up  by  crosswise  weaving  on  a  series  of  warps. 
It  is  true  weaving,  differing  from  most  of  the  specimens  in  this  respect  Gon- 
dition,  fragmentary. 

Specimen  No.  301067. — ^Part  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 
Remarks.— Vart  of  the  same  sling  as  No.  901066.    (See  pi.  22,  fig.  5.) 

Specimen  No.  301068. — ^Part  of  a  sling  of  the  solid-cradled  type. 
Locality:  Lomas. 

Remarks.— VtiTt  of  the  same  sling  as  Nos.  801066  and  801067. 

Specimen  No.  S01069. — ^Part  of  a  sling  of  the  solid-cradled  type 
Locality :  Lomas. 

Oolofit.— Red  and  yellow. 
Desiffn, — Simple  and  geometric. 
Material— Wool 

Specimen  No.  301070. — Cradle  of  a  sling  of  the  ribbed  type.  Lo- 
cality: Lomaa 

Colors, — ^Red  and  yellow. 

Design,— Bight  rows  of  step-sided  diamonds  in  yellow  on  a  red  ground. 

Material.— Wool 

l^emarA^.— Cradle  has  15  ribs,  bound  firmly  together.  Foundation  of  the 
ribs  is  white  wool  cord.  Probably  this  cradle  belonged  to  a  sling  of  the  same 
sort  as  No.  801014.    Condition,  fragmentary. 

Spedm^en  No.  301071. — Sling  of  the  ribbed  type.   Locality :  Loma& 

Colors. — ^Red,  blue,  green,  and  bufC 

Design, — On  cradle,  symmetrical  arrangement  of  patches  of  all  the  colors; 
on  flat  part  of  cord,  a  symmetrical  mixture  of  red  and  buff.    (See  pi.  25,  fig.  2.) 

Material.— Wo<A. 

Remarks.-^Cndie  has  four  ribs,  bound  in  pairs.  Wherever  two  patches  of 
the  same  color  come  opposite  one  another  on  both  pairs  of  ribs,  the  two  pairs 
are  bound  together.  As  a  result  of  the  symmetrical  arrangement  of  the  patches 
of  color,  the  gaps  between  the  two  pairs  of  ribs  are  also  symmetricaL  For  a 
short  space  at  both  ends  of  the  cradle  there  are  three  ribs,  not  four,  and  they 
are  all  bound  together.  A  large  part  of  each  cord  is  flat  in  cross-section,  tlie 
rest  being  round.    There  is  one  fine  tassel  left    Condition,  fair. 

Speeim^en  No.  301078. — Sling  of  the  ribbed  type.   Locality :  Lomas. 

Color*.— Black  and  white. 
Material.— Woot 

Remarks,^One  of  the  two  tassels  is  black,  the  other  is  white.    Cradle  has 
four  ribs,  bound  in  pairs.    The  ribs  are  unusually  thick. 
62055— 20— Proc.N.M.vol.55 23 
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Specimen  No.  S01073. — Sling  of  the  ribbed  type.  Locality  :Loina& 

Color*.— Red,  black,  and  white. 

Design, — On  cradle,  checkerboard  pattern  In  black  and  white.  The  two  tas* 
sel8  are  red.    (See  pL  2S,  fig.  S.) 

MaieHal—Wooh 

JKomarJbf .— The  cords  are  thicker  than  most  Oradle  has  four  ribs,  bound  in 
paira    Oondition,  good. 

Specimen  No.  S01074. — Sling  of  the  ribbed  type.   Locality :  Lomas. 

Color^.^Black  and  white. 

Material.— Wool. 

Remarks, — Oradle  has  four  ribs,  bound  in  pairs.  One  of  the  two  tass^  is 
white;  the  other  is  black.  The  black  tassel  is  very  dumslly  attached  to  its 
cord ;  the  white  one  is  much  neater.    Oondition,  good. 

Specimen  No.  301076. — Sling  of  the  ribbed  type.   Locality :  Lomas. 

Colors, — Red,  green,  blue,  and  buff. 

Design. — Symmetrical  arrangement  of  the  four  colors  on  the  cradle,  as  in 
No.  301071.   The  flat  part  of  the  cord  is  bufP  and  red. 

Material— Wool 

Remarks, — Oradle  has  four  ribs,  bound  firmly  together.  The  two  fine  long 
tassels  are  red  and  yellow.   Oondition,  tait. 

Specimen  No.  301076. — ^Part  of  a  ding  of  the  ribbed  type.    Local- 
ity :  Lomas. 
Remarks.—Mxxch  like  No.  801075.    Oondition,  poor. 

Specimen  No.  301077. — Cradle  of  a  sling  of  the  ribbed  type.  Lo- 
cality: Lomas. 

Colore.— Red,  white,  and  black. 

Design. — Stripes. 

Material.— VfociL 

i2emarfc«.— Oradle  has  four  ribs,  bound  in  pairs.    Oondition,  fragmentary. 

Specimen  No.  301078. — ^Part  of  a  sling  of  the  ribbed  type.   Local- 
ity :  Lomas. 
i2emarA^.— Very  much  like  No.  801078,  but  having  a  smaUer  cradle. 
iS'/^ecimeni^o.^OieT/P.— Sling  of  the  ribbed  type.   Locality :  Lomas. 

Oolort.— Black  and  white. 

Jfa^eHoI.— Wool. 

12emarXM.-~Oradle  has  four  ribs,  bound  in  paira    Oondition,  fragmentary. 

Specimen  No.  301080.— PsLvt  of  a  sling  of  the  ribbed  type.  Local- 
ity: Lomas. 

CoIor«.^White  and  brown. 
Material, — ^WooL 

i2emaril».— Oradle  has  four  ribs,  bound  in  pairs,  one  pair  being  broken.  Oon- 
ditl<m,  bad. 

Specim^en  No.  301081.— T^xt  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 
Remarks.— MxKih  like  No.  80106a 
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Specimen  No.  SOlOSS.—'Pzxt,  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 
Colors. — ^Black  and  white. 
Jfa^ertoJ.— Wool. 
AemarJS:;^.— Oradle  has  four  ribs,  bound  in  pairs. 

Specimen  No.  30108S.—Cndle  of  a  sling  of  the  ribbed  type.  Local- 
ity: Lomas. 

Colors, — ^Black  and  white. 

Materidl.— Wool. 

Remarks.'-'Cm&le  has  fonr  rtbs,  bound  In  pairs,  one  pair  being  broken. 
Condition,  bad. 

Specimen  No.  301084.— PB.rt  of  a  sling  of  the  ribbed  type.  Local- 
ity: Lomas. 

Colors. — ^Black  and  white. 

Material.— Wool. 

Remarks. — Cradle  has  fonr  ribs,  bound  in  pairs.    Condition,  fragmentary. 

Specimen  No.  301086. — Sling  of  the  ribbed  type.   Locality :  Lomas. 

Colore.— Black  and  white. 

Design. — On  cradle,  checkerboard  pattern. 

Material. — ^Wool. 

Remarks. — Cradle  has  four  ribs,  bound  in  pairs.    Condition,  good. 

Specimen  No.  301086. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity: Lomas. 

Colore.— Black  and  white. 
Material. — ^WooL 

Remarks. — Cradle  is  entirely  black ;  cords  are  white.  Cradle  has  four  ribs, 
bound  in  pairs.    Condition,  fair. 

Specimen  No.  301087. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 
Remarks.— NLnOi  like  No.  801086. 

Specimen  No.  301088. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity: Lomas. 

Colore.— Brown  and  white. 

Remarks. — ^The  remaining  cord  has  a  knot  in  it,  otherwise  specimen  is  much 
like  No.  801066. 

Specimen  No.  301089. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 
Remwks. — ^Much  like  Na  801086. 

Specimen  No.  301090. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 
Remarks.— AHl  white,  otherwise  much  like  No.  801086. 

Specimen  No.  301091. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity: Lomas. 

AemorX^.—Cradle  brown,  cords  white,  otherwise  much  like  No.  801086. 
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Specimen  No.  SOlOOe. — Sling  of  the  ribbed  type.   Locality :  Lomas. 

Cotor«.— Cradle  white  with  black  border,  otherwise  much  like  No.  301080. 

Specimen  No.  S0109S. — Sling  of  the  ribbed  type.   Locality :  Lomaa. 

Remarks. — ^Tassel  has  some  red  in  it,  otherwise  modi  like  No.  801086. 

Specimen  No.  SOIOBJ^^-V^xt  of  a  cradle  of  the  ribbed  type.   Local- 
ity: Lomaa 

BemarAM.— Small  in  sixe,  otherwise  much  like  801086. 

Specimen  No.  301096.— Tart  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 

Remarks.— Much  like  No.  801086. 

Specimen  No.  S01096. — Part  of  a  sling  of  the  ribbed  type.    Local- 
ity :  Lomas. 

Remarks.-'Mxkch  like  No.  801066. 

Specimen  No.  S01097. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 

Colors, — ^Brown,  black,  and  white. 

Design. — On  cradle,  a  symmetrical  arrangement  of  patches  of  the  three  colors. 

Jfa^ertoJ.— Wool 

Remarks, — Cradle  has  four  ribs,  bound  in  pairs.    Ck>ndition,  fragmentary. 

Specimen  No.  S01098. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 

Colors, — Black  and  white,  arranged  in  patches. 
JfaleHoi.— Wool 

Aemar;^.— Cradle  has  four  ribs,  bound  in  pairs  throughout  their  length,  but 
the  pairs,  in  turn  are  bound  together  in  two  placea    Condition,  fragmentary. 

Specimen  No.  301099. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
ity :  Lomas. 

Colors, — ^Black  and  white. 

Material.— Vfool. 

Remarks,— CynAXe  has  three  ribs,  bound  together.    Condition,  fragmentary. 

Specimen  No,  301100.— CrtMe  of  a  sling  of  the  ribbed  type.    Local- 
ity: Lomas. 

Colors, — ^Brown  and  white. 

Jfo^eHol.— Wool 

ISemorfc^.— Cradle  has  four  ribs,  bound  in  pairs.    Condition,  poor. 

Specimen  No.  301101.— V^nt  of  a  ding  of  the  ribbed  type.    Local- 
ity: Lomas. 

Colore.— Black,  white  and  lii^t  brown. 

MateriaL—YfwA. 

Remarks, — Cradle  has  four  ribs,  bound  in  pairs. 
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Specimen  No.  SOllOe.—Vart  of  a  sling  of  the  ribbed  type.  Local- 
ity: Lomas. 

OoIor«.— Black,  white  and  brown. 
Materiak—Wooh 

Remarks, — Cradle  has  four  ribs,  bound  in  pairs,  one  pair  being  broken.  Con- 
dition, bad. 

Specimen  No.  SOllOS.—Shngot  the  ribbed  type.   Locality :  Lomaa 

Colors, — ^Brown,  white  and  black. 

Dea^^fk— Stripes.    (See  pL  2S»  fig.  4.)  ^, 

MaieriaL—WooL 

Remarks,— There  are  two  cradles,  each  with  four  ribs,  bound  in  paira  The 
two  cradles  lie  over  and  parallel  with  one  another.  Probably  the  missile  wait 
between  them,  like  a  nnt  in  a  nnt-cracker.  The  two  cradles  are  held  together  by 
two  strands  at  one  end  and  by  three  at  the  other,  the  strands  being  carried  across 
the  ends  of  both  cnullea    Condition,  fragmentary  but  fairly  good. 

Specimen  No.  SOIIO4. — ^Part  of  a  sling  of  the  ribbed  t^pe.  Local- 
ity: Lomas. 

Colors, — Brown,  black,  and  white. 

Design,— Orsidle,  white  with  black  border,  like  No.  801002.    Tass^  white. 

Material.— Wool 

Remarks,— Orei^e  has  f onr  ribs,  bound  in  pairs.    Condition,  fftlr. 

Specimen  No.  SOI  106. — Cradle  of  a  sling  of  tbe  ribbed  type.  Local- 
ity: Lomas. 

Colors, — Black,  white,  and  red. 
Remarks.— ^nch  like  No.  801104. 

Specimen  No.  301106. — Cradle  of  a  sling  of  the  ribbed  type.  Local- 
ity: Lomas. 

Colors. — ^Red,  white,  and  black. 

Material,— Wool 

AemorJbf.— Cradle  has  four  ribs,  bound  In  paira    Condition,  poor. 

Specimen  No.  301107. — Sling  of  the  ribbed  type.   Locality :  Lomas. 

Colors. — ^Brown,  blade,  and  whita 
MaterioL-^WooL 

Remarks.'-Oxd  at  one  end  of  sUng  is  white;  at  other  end  is  a  black  loop  tied 
to  the  cradle.    Cradle  has  four  ribs»  bound  in  pairs. 

Specimen  No.  301108. — Sling  of  the  ribbbed  type.  Locality.— 
Lomas. 

Colors. — ^Black  and  white. 
Material— Wool. 

Remarks,— Cords  are  thicker  than  usual.  Cradle  has  four  ribs,  bound  in 
pairs. 

Specimen  No.  301109. — Sling  of  the  ribbed  type.  Locality.— 
Lomas. 

CoIor«.~Black  and  white. 
Ifo/crW.— Wool. 
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Remarks, — ^Both  cords  and  tassel  are  thicker  than  usuaL  Cradle  has  four 
ribs,  bound  in  pairs. 

Specimen  No.  301110. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity.— Gliomas. 

Colors, — Grade,  black;  cords,  white. 
Material, — Wool. 

Remarks. — Cradle  has  four  ribs,  bound  firmly  together.  Condition,  frag- 
mentary. 

Specimen  No.  SOllll. — ^Part  of  a  sling  of  the  ribbed  type.  Lo- 
cality.— ^Lomas. 

Colors, — Cradle,  black;  cords,  white. 

Ifafertol.— Wool. 

Remarks. — Cradle  has  four  ribs,  bound  in  pairs.    Condition,  bad. 

Specimen  No.  S01112. — ^Part  of  a  sling  of  the  ribbed  type.  Lo- 
cality.— ^Lomas. 

Colors. — Black,  white,  red  and  brown. 

Design. — Cradle  is  black,  white,  and  red ;  cords  are  brown,  black,  and  white. 
Tassel  is  black. 
Material.-— YfooX. 
Remarks, — Cradle  has  four  ribs,  bound  in  pairs. 

Specim^en  No.  SOlUS. — Sling  of  the  ribbed  type.     Locality — 

Lomas. 

Colors, — ^Brown,  black,  and  white. 

Material,— Wool 

Remarks, — Cradle  has  four  ribs,  bound  in  pairs. 

Specimen  No.  SOIUJ^ — Sling  of  the  ribbed  type.  Locality. — 
Lomas. 

Colors. — ^Red,  brown,  buff,  and  white. 

Design. — Patches  of  color  symmetrically  arranged.    (See  pL  26,  fig.  1.) 

JfcferioZ.— Wool. 

Remarks, — Cradle  has  eight  small  ribs,  arranged  in  two  major  groups  of  four 
ribs  each.  Both  the  major  groups  comprise  two  minor  groups,  each  of  which 
has  two  ribs.  The  major  groups  are  distinct  throughout  their  length,  but  the 
two  sets  of  minor  groups  in  each  major  group  are  locked  together  at  frequent 
intervals. 

Specimen  No.  301116. — ^Part  of  a  sling  of  the  ribbed  type.  Lo- 
cality.— ^Lomas. 

Colors, — Brown  and  white. 

Material,— Vfool, 

/eemorA^.— Cradle  has  four  ribs,  bound  in  pairs.    Condition,  bad. 

Specimen  No.  301116. — Sling  of  the  ribbed  type.  Locality. — 
Lomas. 

Colors, — Brown  and  white. 
Material— \foo\. 
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Bemarks. — One  of  the  cords  has  a  loop  at  the  end  2  inches  long.  Oradle  has 
four  ribs,  bound  in  pairs.  The  small  size  of  the  sling  suggests  that  it  was  for 
use  by  a  boy.    Condition,  fair. 

Specimen  No.  S01117. — Sling  of  the  ribbed  type.  Locality. — 
Lomas. 

Colore.— Brown,  red,  and  white. 

Remarki. — Oradle  has  four  ribs,  bound  in  pairs.    Oondition,  bad. 

Specimen  No.  SOI  118. — Cradle  of  a  sling  of  the  ribbed  type.  Lo- 
cality.— Lomas. 

Colort.— Brown. 

MaterioL—Wool 

i^emarfc^.— Oradle  has  four  ribs^  bound  in  pairs. 

Specimen  No.  S01119.^-Two  ropes  with  tassels.   Locality.— Lomas. 

Colors, — ^Ropes  and  tassels  brown ;  small  cord  Joining  tbem  white. 

ifalaHol.— Wool 

Aanoribf.— Possibly  part  of  a  ding.    Condition,  fragmentary. 

Specimen  No.  SOI  120. — ^Bope  and  tassel.    Locality :  Lomas. 

Oolor*.— Dark  brown,  red  and  yellow, 
ifoleriol.— Wool 

iBemarfct.— The  brown  rope  has,  near  the  tassel,  a  woven  cover  of  red  and 
yellow.    Condition,  fragmentary. 

Specimen  No.  SOllH.—Tt^aeiL    Locality:  Lomas. 

i^emorX^.— Tassel  white,  otherwise  like  No.  S0112a 

Specimen  No.  S01ie£.—TBsael.    Locality:  Lomas. 

Remarks. — ^Dark  brown  tassel  hanging  from  white  cord. 

Specknen  No.  SOlieS.-^TeiSsel.    Locality:  Lomas. 

Ook>r«.— Red,  gre^i,  buff,  and  purple, 
ifateriol.— Wool 

Bemarks. — Cords  in  the  tassel  have  been  knotted  near  the  bottom  to  prevent 
their  unraveling. 

Specimen  No.  S0112i. — Sling  of  ribbed  type.    Locality :  Coymigo. 

Colors. — ^Dark  brown,  light  brown,  and  white. 

i)e«iim.— Geometric.    (See  pL  26,  fig.  2.) 

3fa<eriaJ.— Wool 

Remarks. — ^The  portion  of  the  cords  which  is  nearest  the  cradle  is  braided  in 
such  a  way  as  to  have  a  flat  cross-section.  This  part  is  brown  and  white. 
Round  part  of  cords  is  white.  Cradle  has  three  divisicms  in  point  of  design. 
In  the  first  and  third  division  there  are  five  ribs,  bound  together,  and  decorated 
with  five  stq;>-6lded  diamonds,  dark  brown,  bordered  with  white,  on  a  black 
ground.  Middle  division  also  has  five  ribs,  three  black  ones  being  bound  to- 
gether and  two  white  ones  together.  This  tripartite  subdivision  of  the  cradle 
Is  important  This  is  the  longest  sling  in  the  ct^ection  (twenty^ight  feet). 
Condition,  good.  There  are  the  remains  of  a  tassel  at  both  ends.  Uadoul^ted^ 
this  sling  was  ceremoniaL 
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Specimen  No.  S01126. — Sling  of  the  ribbed  type.  Locality: 
Coyungo. 

Colors. — ^Dark  brown,  light  brown,  and  white. 
Design. — Geometric. 
Material.— Wooh 

Remarks. — Save  for  the  fact  that  the  central  division  of  the  cradle  of  this 
sling  has  four  and  not  five  ribs,  it  is  essentially  similar  to  No.  801124. 

Specimen   No.   SOI  126. — Sling   of   the    ribbed    type.    Locality: 
Coyungo. 
Remarks.—A  duplicate  of  No.  801125. 

Specimen  No.  SOI  127. — Sling  of  the  ribbed  type.  Locality: 
Coyungo. 

Colors. — Red,  buff,  black,  and  white. 

Design. — ^Diamond  pattern.    (See  pi.  26,  fig.  3.) 

J/a*ertel.— Wool 

Remarks. — ^The  cradle  has  the  tripartite  subdivision  noted  in  No.  801124. 
Here  the  middle  division  has  eight  ribs,  bound  in  groups  of  four.  The  end  divi- 
sions have  three  ribs  at  their  outer  ends  and  eight  toward  the  center  of  the 
cradle.  The  ribs  in  the  end  divisions  are  bound  firmly  together.  A  large  part 
of  either  cord  is  flat  and  braided.  Probably  this  sling  was  for  ceremonial  pur 
poses.    There  is  a  small  tassel  at  each  end. 

Specimen  No.  S01128. — Sling  of  the  ribbed  type.  Locality; 
Coyungo. 

Remarks.— K  duplicate  of  No.  801127. 

Specimen  No.  SOI  129. — Sling  of  the  ribbed  type.  Locality: 
Coyungo. 

ieemar^.— SimUar  to  Nos.  801124  and  801127. 

Specimen  No.  SOI  ISO. — Sling  of  the  ribbed  type.  Locality: 
Coyungo. 

Remarks. — ^A  duplicate  of  No.  801129. 

Specimen  No.  SOllSl. — Sling  of  the  ribbed  type.  Locality. — 
Coyungo. 

Colors. — ^Black  and  white. 

J/afeHal.— Wool. 

Remarks. — Central  division  of  cradle  (which  shows  tripartite  subdivision) 
has  four  ribs,  bound  in  pairs.  The  colors  are  arranged  checkerboard  fashion. 
A  large  portion  of  each  cord  is  flat  and  braided.    Very  similar  to  No.  301124. 

Specimen  No.  301132. — Sling  of  the  ribbed  type.  Locality. — 
Coyungo. 

Remaks. — Save  for  the  fact  that  the  colors  are  dark  brown,  light  brown,  and 
white,  this  sling  is  much  like  No.  801131. 

Specimen  No.  301133. — Sling  of  the  ribbed  type.  Locality. — 
Coyungo. 

Remarks. — Save  for  the  fact  the  colors  are  red,  yellow,  black,  and  white, 
this  sling  is  much  like  No.  30U81. 
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Specimen  No.  S011S4. — Sling  of  the  ribbed  type.  Locality. — 
Coyungo. 

Remarks. — Save  for  the  fact  that  the  colors  are  dark  brown  and  white,  this 
sling  is  much  like  No.  801124. 

Specimen  No.  S011S5. — Sling  of  the  ribbed  type.      Locality. — 
Coyungo. 
Remarks, — Ck)lors  are  black  and  white ;  otherwise  much  like  No.  801124. 

Specimen  No.  S01136. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity.— Coyungo. 

Colors, — ^Bed,  yellow,  and  black. 

Design, — Five  rows  of  step-sided  diamonds,  the  two  outer  and  middle  rows 
being  black  bordered  with  yellow,  and  the  other  two  rows  being  red  bordered 
with  yellow.  €k)rd  has  a  snakelike  pattern  of  rings  in  black,  brown,  and 
whita    (See  pL  27,  fig.  1.) 

Retnarks, — Cradle  has  twenty-four  slender  ribs,  bound  together.  OonditioUt 
poor. 

Specimen  No.  S011S7. — Cradle  of  a  sling  of  the  ribbed  type.  Lo- 
cality.— Cojrungo. 

Colors, — ^Red,  yellow,  and  black. 
Design, — Cradle  red  with  yellow  and  black  border. 
MateriaL—WooL 

Remarks. — Cradle  has  six  ribs  at  the  center,  the  number  diminishing  toward 
the  ends,  as  in  No.  801005.    Condition,  fragmentary. 

Specim^en  No.  S011S8. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity.— Coyungo. 

Remarks.— K  duplicate  of  No.  801187. 

Specimen  No.  S011S9. — ^Part  of  a  ding  of  the  ribbed  lype.  Local- 
ity.— Coyungo. 

Colors. — ^Dark  brown  and  white.    (See  pi.  27,  fig.  2.) 
Remarks. — ^Tassel  is  yeUow ;  otherwise  Uke  No.  801187. 

Specimen  No.  SOII4O. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity.— Coyungo. 

Remarks, — Probably  part  of  No.  801189. 

Specimen  No.  SOIHI. — ^Part  of  a  sling  of  the  ribbed  type.  Local- 
ity.— Coyungo. 

Colors. — ^Red,  yellow,  and  black. 
ieemarlM.— Similar  to  No.  801187. 

Specimen  No.  SOlllfi. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
ity.— Coyungo. 
Colors, — Cradle  yellow  with  black  border ;  otherwise  like  No.  801141 
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Specimen  No.  SOII4S. — ^Part  of  a  sUnfi^  of  the  ribbed  type.    Local- 
ity.— Coyungo. 

Colors.— Dar^  brown  and  wliite.    (See  pL  27,  fig.  Z) 

Material.— Wool 

Remarks. — Cradle  has  six  ribs,  bound  in  groups  of  three. 

Specimen  No.  SOU 44. — Sling  of  the  ribbed  type.    Locality:  Acari 
valley. 

Colors. — ^Black  and  white.     (Faded  and  stained.) 
Material.— Wool. 

Remarks. — Cradle  has  four  rather  thick  ribs,  bound  in  pairs.    The  cords  are 
very  thick  and  clumsy.    Condition,  very  bad. 

Specimen  No.  S01145. — Sling  of  the  ribbed  type.    Locality :  Acari 
valley. 

Colors. — ^Dark  brown  and  light  brown. 

Material.— Wool. 

Remarks. — Cradle  has  four  ribs,  bound  in  pairs.    Condition,  very  bad. 

Specimen  No.  SOU 46. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
ity: Acari  valley. 

Colore.— Black  and  white. 

Material.— Wool. 

Remarks.— Cvfidle  has  four  ribs,  bound  in  pairs. 

Specimen  No.  SOU 47. — Sling  of  the  ribbed  type.    Locality:  Acari 
valley. 

Colors. — ^Dark  brown  and  light  brown. 

Remarks. — Cradle  has  four  ribs,  bound  in  pairs,  one  pair  being  broken.    Con- 
dition, bad. 

Specimen  No.  SOII48. — Part  of  a  sling  of  the  ribbed  type.    Local- 
ity: Acari  valley. 

Oo2or«.— Brown  and  yellowish. 

Material.— Wool. 

Remarks.— CTdi<^<b  has  four  ribs,  bound  in  pairs. 

Specim^en  No.  SOUlfi. — Part  of  a  sling  of  the  ribbed  type.    Local- 
ity: Acari  valley. 

Colore.— Dark  brown,  light  brown,  and  black. 

Material.— Wool. 

Remarks. — Cradle  has  four  ribs,  bound  in  pairs. 

Specimen  No.  S01160. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
lley. 
duplicate  of  No.  801148. 

Jo.  S01161. — ^Part  of  a  sling  of  the  ribbed  type.    Local- 
Uey. 

dark  brown,  and  light  brown, 
ool. 
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Design, — Intricate  and  geometric.    (See  pL  27,  fig.  8.) 
JBemorA^.— Oradle  has  12  ribs,  bound  in  six  paira 

Specimen  No.  SOllBt. — Sling  of  the  ribbed  type.    Locality:  Acari 
▼alley. 

Oo2or«.— Dark  brown,  red,  and  mblt^ 
Material.— Wool 

Remarks, — Cradle  has  elg^t  ribs,  bound  in  two  sets  of  four.    This  sling  was 
probably  used  by  a  young  boy. 

Specimen  No.  S0116S. — Sling  of  the  ribbed  lype.    Locality:  Co- 
ynngo. 

Cotort. — ^Dark  brown  and  light  brown. 

Design. — Step-sided  brown  diamonds  on  black,  on  cradle.    Tripartite  subdivi- 
sion of  cradle,  middle  division  only  is  decorated. 
Material.—WooL 
Remark9. — Cradle  has  five  ribs,  bound  together  throughout    Cord  partly  flat. 

Specimen  No.  SOI  164. — Sling  of  the  ribbed  type.    Locality:  Co- 
yungo. 

Colon. — ^Dark  brown  and  wliite. 

ifa^ertol.— Wool 

l26morA^.— Cradle  has  tripartite  subdivision.    Four  ribs,  bound  in  pairs. 

Specimen  No.  SOI  166. — Sling  of  the  ribbed  type.    Locality:  Co- 
yungo. 

Remark9.—A.  duplicate  of  No.  8011M. 
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REVISION  OF  THE  SUBSPECIES  OF  THE  WHITE- 
COLLARED    KINGFISHER,    SAUROPATIS 
CHLORIS  (BODDAERT). 


By  HabBT  C.  OBEBHOIflBR, 

0/  the  Biological  Survey,  UnUed  States  Department  o1  AgriouUure. 


The  present  revision  of  the  races  of  Sauropatis  cTdarie  is  based 
primarily  on  the  coUecticm  of  the  United  States  National  Museum, 
chiefly  specimens  contributed  by  Dr.  W.  L.  Abbott  In  addition, 
the  writer  is  indebted  for  the  loan  of  material  to  the  Academy  of 
Natural  Sciences  of  Philadelphia,  through  Dr.  Witmer  Stone;  the 
Museum  of  Comparative  Zoology  at  Cambridge,  Massachusetts, 
through  Mr.  Outram  Bangs;  the  American  Museum  of  Natural  His- 
tory, throu^  Dr.  F.  M.  Chapman;  and  also  to  Mr.  J.  H.  Fleming,  of 
Toronto,  Ontario,  Canada. 

The  total  number  of  specimens  examined  is  886,  representing  very 
satisfactorily  most  of  the  recognizable  subspecies.  Several  of  the 
races,  apparently  valid,  it  has  not  been  possible  to  verify,  but  we 
have,  however,  included  these  for  the  sake  of  completeness. 

The  names  of  colors  of  which  use  is  here  made  are  based  on  Mr. 
Ridgway's  "Color  Standards  and  Color  Nomenclature.''  Measure- 
ments are  all  in  millimeters,  and  have  been  taken  as  explained  in  the 
author's  paper  on  Butorides  vireacena.^  By  far  the  greater  part  of 
the  specimens  examined  will  be  found  duly  entered  in  the  tables  of 
measurements;  in  fact,  Sauropatis  cMoris  coJXaris  is  the  only  form  of 
which  practically  all  are  not  so  listed.  Furthermore,  those  not  used 
in  the  diagnostic  measurement  averages  are  indicated. 

The  literature  pertaining  to  Sauropatis  cJdoris  is  not  so  extensive 
as  would  be  expected  for  so  well-known  and  difficult  a  group.  The 
most  important  references  are: 

BiANiOBD,  W.  T.— The  Fauna  of  British  India,  Birds,  vol.  8,  lSd5,  pp.  135-187. 
Shabfb,  R.  B. — Oatalogne  of  the  Birds  in  the  British  Museum,  vol.  17,  1892, 

pp.  272-283. 
Habtkrt,  Bbnst.— NoTltates  Zoologlcae,  vol.  11,  No  1,  Bfarch  25,  1904,  pp. 

197-199. 

This  species  is  commonly  placed  in  the  genus  Halcyon  Swainson, 
but  it  is  without  doubt  to  be  segregated  from  that  group,  as  already 

^Proc  U.  &  Mat  Miml,  toL  42,  1912,  p  688. 
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done  by  Mr.  G.  M.  Mathews^  and  the  writer.*  Its  proper  generic 
name  will  therefore  become  Sauropatis  Cabanis  and  Heine,*  of 
which  the  type  is  Halcyon  sanctus  Vigors  and  Horsfield,  by  subse- 
quent designation  of  Sharpe.*  This  genus  differs  from  Halcyon 
Swainson  (type,  Alcedo  aenegalenm  Linnaeus)  in  having  the  cul- 
men  practically  straight  instead  of  convex;  the  commissure  curved 
downwards;  the  gonys  convex  instead  of  practically  straight;  and 
the  first  primarily  (counting  from  the  outermost)  nearly  as  long  as 
the  second  and  third  which  are  about  the  same  length,  and  the 
longest  reaching  very  much  beyond  the  fifth  and  sixth,  instead  of 
being  much  shorter. 

From  the  genus  Entomothara  Horsfield  (type,  Alcedo  corofrumda 
Latham),  Sauropatia  may  be  distinguished  by  relatively  longer 
wings;  wider,  more  oval  (less  linear)  and  more  exposed  nostrils; 
and  by  the  relative  lengths  of  the  primaries  as  from  Halcyon. 

In  the  genus  Sauropatisj  then,  Sauropatis  chloria  (Boddaert)  be- 
longs to  a  group  of  rather  closely  allied  species,  which  includes, 
among  others,  Sauropatia  sancta  (Vigors  and  Horsfield),  SaMro- 
potts  occipitalis  (Blyth),  Sauropatis  sacra  (Gmelin),  and  Sauro- 
patis owstoni^  (BothschUd),  which  last,  indeed,  may  prove  to  be 
a  subspecies  of  Sauropatis  chloris. 

With  Sav/ropatis  chloris  are  included  a  considerable  number  of 
forms,  some  of  which  have  been  treated  as  subspecies,  some  as  dis- 
tinct species.  They  present  a  difficult  problem,  one  of  the  most 
difficult  in  the  family  Alcedinidae,  as  all  who  have  studied  them  are 
doubtless  prepared  to  admit,  chiefly  because  of  the  great  amount  of 
variation,  sexual,  seasonal,  and,  individual,  in  both  size  and  color. 
This  variation  has  been  hitherto  too  little  understood  or  allowed  for, 
and  considerable  confusion  as  well  as  some  useless  synonyms  have 
been  the  result.  A  good  series  must  be  had  finally  to  establish  the 
characters  of  the  forms,  for  comparisons  need  to  be  made  with  birds 
of  the  same  sex,  age,  and  condition  of  plumage.  These  characters 
are,  in  this  species,  principally  in  the  dimensions  of  bill,  wing,  tail, 
and  tarsus;  the  width  and  conspicuousness  of  the  blackish  nuchal 
band ;  the  presence  or  absence  of  buffy  suffusion  on  the  white  cervical 
collar  and  under  parts;  the  bluish,  greenish,  or  brownish  colors  of 
the  upper  parts,  including  the  wings;  the  presence  or  absence  of  a 
superciliary  stripe;  the  size  of  the  white  concealed  occipital  patch, 
and  of  the  light  supra-loral  spot 

These  differences  between  the  various  forms  of  Halcyon  chloris  are 
in  most  instances  not  more  than  average,  and  even  in  those  races  that 

»  Austral  Ayian  Record,  vol.  1.  No.  5,  Dec.  24.  1912,  pp.  108-109. 

*  Proc.  U.  8.  Nat  Maa.,  yol.  62,  Feb.  8,  1917,  p.  189. 

*  Mqb.  Heln.,  pt.  2,  January,  1860,  p.  158. 
«Moii.  Alced.,  vol.  1,  1871,  Introduction. 

■Boll.  Brit.  Omith.  Qnb,  vol.  16,  No.  CIX,  Nov.  1,  1904,  p.  6  (Marianne  lalanda). 
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are  separated  by  water  barriers  from  their  nearest  relatives,  are 
bridged  by  individual  variation  so  completely  that  notwithstanding 
the  attempt  of  some  authors  to  maintain  several  distinct  species,  it 
is  quite  certain  that  all  of  the  recognizable  forms  are  but  subspecies 
of  Sauropatis  chloris.  Furthermore,  probably  none  of  the  races  are 
migratory,  so  that  the  supposed  occurrences  of  one  race  within  the 
range  of  another  are  to  be  explained  by  intergradation  or  individual 
variation. 

In  most  cases  the  females  are  distinguishable  from  the  males  by 
duller,  more  greenish  upper  parts,  more  extensively  blackish  auri- 
culars,  and  sometimes  lack  of  buff  on  the  sides  and  flanks ;  but  there 
appears  to  be  more  difference  in  some  races  than  in  others.  There 
are  in  some  cases  other  characteristics  of  the  feniale,  though  no  differ- 
ence of  size,  so  far  as  we  have  been  able  to  discover. 

The  Juvenal  plumage  differs  from  that  of  the  adult  in  having  the 
pileum  more  brownish;  remaining  upper  parts  duller  and  more 
greenish  and  more  or  less  tinged  with  brownidi ;  black  nuchal  band 
often  more  conspicuous;  back  just  below  the  white  cervical  collar 
more  or  less  blackish ;  tail  and  wings  duller,  less  bluish  (more  green- 
ish or  brownish) ;  white  cervical  collar  more  huffy,  and  its  feathers 
edged  with  dusky;  supraloral  spot  more  huffy;  ear-coverts  more 
blackish  (less  greenish) ;  and  breast  feathers  margined  with  dusky. 

Immature  birds  of  the  first  winter,  as  compared  with  adults,  are 
duller  and  more  brownish  or  greenish  on  the  upper  surface,  like  the 
adult  female,  but  even  darker,  though  more  like  the  adult  than  is 
the  Juvenal  plumage,  and  have  the  feathers  of  the  breast,  the  white 
cervical  collar,  the  sides  of  neck  and  of  body  slightly  edged  with 
dusky ;  also  the  feathers  of  the  forehead  margined  with  huffy  white. 
The  greenish  shade  of  the  upper  surface  persists  after  other  imma- 
ture features  have  disappeared,  so  that  very  bluish  birds  are  appa- 
rently old  individuals.  Adult  birds  in  worn  plumage  are  likewise 
decidedly  more  bluish  above  than  when  in  fresh  condition,  though  this 
does  not  seem  materially  to  affect  the  wing-quills;  have  the  black 
nuchal  band  broader,  less  washed  with  greenish,  and  the  ear-coverts 
more  blackish.  On  the  other  hand,  freshly  molted  adults  have  often, 
if  not  always,  a  few  slight  dusky  tips  on  the  lower  parts  and  on  the 
white  cervical  collar.  These  soon  wear  off,  however,  leaving  the  parts 
pure  white  or  huffy  as  the  case  may  be. 

The  molt  of  the  ju venal  plumage  into  that  of  the  first  winter 
takes  place  between  the  first  of  September  and  the  middle  of  Janu- 
ary, chiefly  during  October  and  November.  Apparently,  however, 
the  full  adult  dress  is  not  acquired  until  the  bird  is  at  least  a  year 
and  a  quarter  old,  possibly  even  more.  The  adult  molts  but  once  a 
year,  between  the  middle  of  September  and  the  middle  of  January. 
02055— 20— Proc.N.M.voL66 24 
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A  single  example  of  Sawropatia  chlaria  cyanescens^  No.  180518, 
U.S.N.M.,  from  the  island  of  Banka,  taken,  May  21,  1904,  shows 
some  evidences  of  molt  at  even  that  late  date. 

Individual  variation  concerns  chiefly  the  length  of  wing;  size  of 
bill ;  width  and  distinctness  of  the  black  nuchal  band ;  the  amount  of 
greenish  or  bluish  on  the  auriculars;  and  the  greenish,  bluish,  or 
brownish  shade  of  the  upper  parts,  including  the  wings  and  tail. 

The  faunal  distribution  of  Sauropatis  chloris  as  a  species  lies 
principally  in  the  Australian  and  Oriental  regions,  but  one  form. 
JSauropatis  chloris  abysairdca^  reaches  the  northeastern  part  of  the 
Ethiopian  Region.  The  geographic  range  extends  north  to  the 
Philippine  Islands,  Siam,  India,  and  Abyssinia;  west  to  Abyssinia; 
south  to  western  India,  Java,  middle  western  and  northern  Austra- 
lia; and  east  to  the  Fiji  Islands,  the  Solomon  Islands,  and  the  Pelew 
Islands. 

The  number  of  subspecies  here  recognized  is  24;  and  it  is  interest- 
ing to  note  that  of  these  only  six,  including  three  found  in  Aus- 
tralia, are  continental  in  distribution ;  while  these  continental  forms, 
excepting  the  three  in  Australia,  occupy  widely  separated  ranges. 
The  subspecies  of  Sauropatis  chloris^  with  their  type  localities,  are 
as  follows: 


Nama. 


BauTopoHs 
SauTOJpatU 
Sauropatii 
SauropatU 
Saurojpatii 
Baunipalit 
BauTvpatU 
SaUTOJpatit 
SauropatU 
SouropaHs 
SauropatU 
SauroipaiU 


cMorUehlorU 

chlorUteraohai..... 

chUnis  forsteni 

ehhrU  meveri 

eJUorU  eniama. 

eklorUeouarU 

eklorU  qfaneteetu... 

eMorU  palmeri^ 

cMorU  amutnmffi . . . 

<MorU  datfUofU 

chiorU  axela* 

ehhrUekloroptera*,. 


SauropatU  ehUnU  ampkhfta  *. . 

SaurojpatU  ehlorU  vidali 

StturojpatU  chlorU  abjfttinka. . . 
SaurvpatU  ehlorU  anackoreta .. 


SauropatU  chlorU  ioiomonU..,. 
SauropatU  ehlorU  hyperpontia^. 

SauropatU  ehlorU  suveruU 

SauropatU  chlorU  eolonui , 


SauropatU  ehtorU  ffrayi. 

SauropatU  eMoris  eolclougki... . 

BaurvpaiU  dilorU  $ordida 

SauropatU  ehlorU  mdvillefuU. 


Type  looallty. 


Bum  Island.  Molucca  Islands. 

Pelew  Islands. 

Gorontalo.  northern  Celebes. 

Toffian  Islands. 

Salilmbu  Island,  Talaut  Islands. 

Manila,  Luzon  Island,  Philippine  Islands. 

Pulo  Taya,  off  the  southeastern  coast  of  Sumatra. 

Ooenoeng  Boender,  Mount  Balak,  Java. 

Siam. 

Aberdeen,  South  Andamans. 

Engano  Island,  Barussan  Islands,  western  Sumatra. 

Sibabo  Bay,  SinuUur  Island,  Barussan  Islands,  western 

Sumatra. 
Liftiu,  Nias  Island.  Barussan  Islands,  western  Sumatra. 
Kelsl  Creek.  South  Konkan,  western  India. 
Coast  of  Red  Sea,  Abyssinia. 
Hermit  Islands,  in  the  western  Admiralty  Islands, 

off  northeastern  New  Guinea. 
Ugl  Island,  Solomon  Islands. 

Havannah  Harbor,  Vat^  Island,  New  Hebrides  Islands. 
Suva  Island.  Fiji  Islands. 
Enim  Island,  Louisiade  Archipelago,  off  southeastern 

Now  Guinea. 
Aru  Islands. 

Mud  Island,  near  Brisbane,  Queensland,  Australia. 
Cape  York,  northern  Queensland,  Australia. 
Melville  Island,  Northern  Territory,  Australia. 


1  New  subspecies,  see  p.  809. 
s  New  subspecies,  see  p.  377. 


*  New  subspecies,  see  p.  379. 

*  New  subspecies,  see  p.  383. 


*  New  subspecies,  see  p.  886. 


All  the  races  of  Sanropatis  cfdoris  seem  to  be  strictly  resi- 
dent They  inhabit  chiefly,  if  not  entirely,  the  coast  regions  along 
the  seashore  or  tidal  waters,  and  rarely  wander  far  inland,  though 
they  ascend  streams,  occasionally  even  to  an  altitude  of  4,500  feet 
They  are  noisy,  conspicuous  birds,  and  therefore  usually  not  hard  to 
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find.     Their  food  consists  mostly  of  crabs  and  other  cnistecoans, 
together  with  small  fishes,  lizards,  insects,  and  centipede-;. 

SAUROPATIS  CHLORIS  CHLORIS  (Boddaort). 

Alccdo  Chloris  Boddaebt,  Tabl.  Planch.  Enlum.  d'Hlst.  Nat,  1783,  i».  49 
(based  on  Martin-P^cheur  d  tete  vertc  du  Cap  de  Bonne  Espcraitce, 
d'Anbenton,  Planch.  Enlum.,  pi.  783,  fig.  2 ;  also  on  Le  Martht-Pichevr  a 
T^te  Verte,  Buffon,  Hist  Nat  des  Olseuux  [ed.  Montbeillard],  vol.  13, 
1780,  p.  279;  and  the  Oreen-headed  KingfUher,  Latham,  Qen.  Synop. 
Birds,  VOL  1,  pt  2, 1782,  p.  620). 

Alcedo  chlorocephala  Gmelin,  Syst  Nat,  vol.  1,  pt.  1,  1788,  p.  454  (Buru 
Island,  Molucca  Islands). 

Halcyon  cMoris  keiensi8  Beblepsch,  Abhandl.  Senckenb.  Naturf.  Qesell., 
vol.  34,  Heft  4,  1913,  p.  494  (Warka,  Great  Kei  Island,  Kei  Islands). 

Subapecific  characters. — Size  large;  auriculars  usually  blackish, 
with  little  green;  a  wide,  black  nuchal  band;  upper  parts  rather 
dark,  distinctly  greenish,  and  in  the  female,  particularly  on  the  head, 
somewhat  brownish;  exposed  surface  of  wing-quills,  especially  the 
primaries,  deep  blue;  sides  and  flanks  with  little  or  no  buffy  suffu- 
sion. 

Description. — ^Adult  male.  Pileum  dull  green ;  back  and  scapulars 
dark  green;  a  large,  almost  concealed  patch  of  white  on  the  occiput; 
a  broad,  black  nuchal  band;  a  broad,  white  cervical  collar;  lower 
back,  rump,  and  upper  tail-coverts  green,  more  bluish  than  the  inter- 
scapulum;  wings  fuscous,  the  exposed  portions  of  wing-quills  deep 
blue,  the  remainder  of  upper  surface  of  wings  more  greenish;  tail 
bluish  green  or  greenish  blue;  lores  black;  supraloral  spot  creamy 
white;  a  narrow  line  over  the  eye  and  a  spot  on  lower  eyelid  white; 
remainder  of  sides  of  head  greenish,  except  auriculars  which  are 
mostly  or  wholly  blackish ;  entire  lower  surface  white. 

Measurements. — ^Male*:  Wing,  112.5  mm.;  tail,  73;  exposed  cul- 
men,  44 ;  tarsus,  16.3. 

Female^:  Wing,  103-110.5  (average,  106.8)  mm.;  tail,  67.5-69 
(68.2);  exposed  culmen,  42.3-45.5    (44.3);  tarsus,  15.5-17    (16.2). 

Both  sexes:  Wing,  103-112.5  (average,  108.3)  mm.;  tail,  67.5-73 
(69.4);  exposed  culmen,  42.3-45.5  (44.2);  tarsus,  15.5-17  (16.2)  ^ 
Wing,  108-120  (111.4).* 

Type  locality. — Buru  Island,  Molucca  Islands.* 

Geographic  distribution. — East  India  Islands:  north  to  the  Mo- 
lucca Islands,  west  to  the  Molucca  Islands,  and  in  the  Lesser  Sunda 
Islands  to  Lombok  Island;  south  to  Lombok  Island,  Timor  Island, 
Sermata  Island,  and  the  Timorlaut  Islands;  and  east  to  the  Timor- 
laut,  Kei,  and  Molucca  islands. 


^One  specimen,  from  the  Molucca  Iilapdi. 
'  Three  specimens,  from  the  Molncca  Islands. 

*  Four  specimens,  from  the  Molucca  Islands. 
*Ten  specimens,  measured  by  Hartert. 

•  See  p.  856. 
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While  there  is  a  considerable  range  of  individual  variation  in  this 
race,  particularly  in  size,  the  average  characters  are  sufficiently 
marked  to  separate  it  readily  from  Sauropatis  chloria  cycmeacens  and 
Sauropatis  chloris  coUaris  on  the  one  hand,  and  from  SauropaUs 
chloris  solomonis  on  the  other.  Dr.  Hartert  has  already  pointed  out^ 
most  of  these  characters  and  outlined  the  general  range  of  SauropoHs 
chloris  chloris. 

The  adult  female  of  this  race  differs  from  the  adult  male  in  hav- 
ing the  auriculars  even  more  uniformly  blackish,  with  scarcely  a 
trace  of  green,  and  the  upper  parts,  including  the  exposed  sur^u^ 
of  wings  and  tail,  duller  and  more  greenish.  The  adult  female  is 
also  slightly  washed  with  pale  buffy  on  the  supraloral  spot,  flanks, 
breast,  and  white  cervical  collar. 

The  Juvenal  female  has  a  stronger  tinge  of  buff  on  the  supraloral 
spot,  sides,  flanks,  and  white  cervical  collar  than  has  the  adult  of  the 
same  sex,  with  also  a  slight  wash  of  greenish  on  the  black  ear-coverts. 

Boddaert  was  the  first  author  to  give  this  kingfisher  a  binomial 
name,  and  he  christened  it  Aloedo  chloris^*  basing  this  on  the  Mar- 
tin-Pecheur  a  tete  verte  du  Cap  de  Bonne  Esperance  of  d'Aubenton'; 
Le  Martin-Pechew  a  Tete  Verte  of  Buffon*;  and  the  Cfreenrkeaded 
Kingfisher  of  Latham."  Buffon  states  *  that  the  locality.  Cape  of  Qood 
Hope,  given  on  d'Aubenton's  plate,  is  erroneous,  and  that  the  bird 
really  came  from  the  island  of  Burn,  in  the  Molucca  group.  Latham,* 
too,  gives  Bum  Island  as  the  locality  of  his  "green  headed  king- 
fisher." It  is  thus  clear  that  the  type  locality  should  be  Burn  Island, 
as  Dr.  E.  Hartert  has  already  explained.''  Furthermore,  Doctor 
Hartert  at  the  same  time  definitely  fixed  Bum  as  the  type  locality,* 
so  that  even  if  we  disregard  the  remarks  of  Buffon,  as  of  course  we 
should  not  do,  the  type  locality  would  remain  Bum  Island  from 
Doctor  Hartert's  designation.  The  subsequent  action  of  Count  von 
Berlepsch  in  selecting  Java  as  the  type  locality  •  can,  therefore,  not 
stand.  This  author's  Halcyon  chloris  keiensis^^  based  on  the  bird 
from  the  Kei  Islands,  described  under  the  supposition  that  the  birds 
from  Java  represented  the  typical  form,  seems,  consequently,  to  be  a 
synonym  of  Sauropatis  chloris  chloris.  I  have  not,  however,  had 
specimens  from  the  Kei  Islands  for  examination,  but,  judging  from 
the  original  description,  there  appear  to  be  no  characters  to  separate 
them  from  Sauropatis  chloris  chloris. 

1  NoYlt  ZooL.  VOL  11,  No.  1,  Mar.  26,  1M>4,  p.  198. 

•  TabL  Plancb.  Enlam.  d'mst.  Nat,  1783,  p.  49. 
*Plancb.  Enlam.,  pi.  788,  tig.  2. 

«Hl8t.  Nat.  des  Olseauz  [ed.  MontbelUard],  toI.  18,  1780,  p.  279. 

•  Gen.  Synop.  Blrda,  Tol.  1,  pt  2,  1782,  p.  620. 
•Loo.  oit 

V  NoYit  ZooL,  TOl.  11,  No.  1,  Mar.  26,  1904,  p.  197. 

•Abhandl.  Senckenb.  Natnrf.  G«aell8.,  TOl.  84,  Heft  1,  1911,  p.  76. 

•  Idem.  Heft  4,  1918,  p.  494. 
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Measurements  and  localities  of  all  the  specimens  examined  are 
given  in  the  following  table: 

Measurements   of   specimens  of   Sauropatis   chloris   efUoris. 


Museum 

and 
number. 

Sex. 

Locality. 

Date. 

Collector. 

Wing. 

TaU. 

Ex- 
poeed 

cul- 
men. 

Tar- 
sus. 

M.C.Z. 
0333. 

M.C.Z. 

63282. 

M.C.Z. 

U.8.N.M. 
178104. 

Male.... 

Female. 

Female, 

Im. 
...do.... 

Saonek,  Waigkm  In- 
land,   Molucca   Is- 
lands. 

Pini,  Cenm  Island, 
Molucca  Islands. 

Amboina  Island,  Mo- 
lucca Islands. 
do 

Mar.  —,1907 

Feb.  —,1907 
May  21,1897 
May    1,1807 

T.Barbour..... 

••••.do. ..•••••• 

K.Sofaidler.... 

-••*• 

mm, 
112.6 

108 

110.6 

107 

mm, 
78 

68 
00 
87.6 

mm. 
44 

46 

42.8 

46.6 

mm. 
10.8 

16.6 

10 

17 

aAUROPATIS  CHLORIS  TBBAOKAI  (Karoda). 

Halcyon  chloris  teraokai  Kuboda,  Tori,  vol.  1,  No.  2,  1915,  p.  56  (Pelew 
Islands). 

Subspecific  characters. — Similar  to  Scmrofatis  chloris  chloris^  but 
averaging  larger,  with  a  narrower,  less  clearly  blackish  nuchal  band, 
and  somewhat  less  blackish  auriculars. 

Measurements. — Both  sexes :^  wing,  108-117  (average,  112.3)  mm.; 
tail,  71-78  (73.7) ;  cuhnen,«  51-56  (54.6) ;  tarsus,  15. 

Type  locality. — ^Pelew  Islands. 

Geographic  distribution. — Pelew  Islands. 

Remarks. — Although  we  have  seen  no  specimens  of  this  Pelew 
Islands  race,  it  appears  to  be  recognizable.  It  differs  from  Sauro- 
patis chloris  coUaris  in  larger  size,  more  bluish  upper  surface,  and 
more  blackish  auriculars. 

8AUB0PATI8  CHLORIS  FOB8TENI  (Bonaparte). 

Halcyon  forsteni  Bonapastb,  Gonsp.  Generum  Avimn,  vol.  1,  1850,  p.  157 
(Temminck  MS.)  (Gorontalo,  Celebes). 

Subspecifio  characters. — Similar  to  Sauropaiis  chloris  chloris^  but 
averaging  somewhat  smaller;  male  with  back  more  bluish  (less 
greenish),  and  thus  less  contrasted  with  the  blue  of  wings;  and 
nuchal  collar  less  distinctly  black,  more  overlaid  with  greenish  or 
bluish ;  female  with  auriculars  slightly  more  washed  with  greenish. 

Measurements. — ^Male:'  Wing,  100-115  (average,  107.4)  mm.;  tail, 
60-75  (66.9) ;  exposed  culmen,  33.5-47  (41.8) ;  tarsus,  14-17  (15.7). 

Female:*  Wing,  101.6-114  (average,  107.8)  mm.;  tail,  62-71.5 
(66.8) ;  exposed  culmen,  84-47  (42.1) ;  tarsus,  14-17  (15.9). 

*  Five  Bpedmeni  from  the  Pelew  lalands,  measured  by  Mr.  N.  Knroda. 

*  Probably  total  culmen. 
'Seyenteen  ipecimens,  from  Celebes. 

*  Sixteen  specimens,  from  Celebes. 
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Both  sexes:*  Wing,  100-115  (average,  107.6)  mm.;  taU,  60-75 
(66.8) ;  exposed  culmen,  33.5-47  (41.9) ;  tarsus,  14-17  (16.8). 

7'j/pe  locality. — Gorontalo,  northern  Celebes. 

Geographic  distribution. — Celebes,  and  probably  its  coastal  islands. 

Remarks. — ^This  race  is,  in  general  characters,  intermediate  between 
Sauvopatis  cMoris  chloris  and  Sauropatis  chloris  eoUarisy  as  it  is  in 
geogi'aphic  position.  Although  the  specimen  from  Gorontalo, 
Celebes,  on  which  Bonaparte  baaed  his  Halcyon  for^teni^  was  un- 
doubtedly very  abnormal,  as  both  Schlegel  and  Sharpe  conclude, 
the  name  becomes,  of  course,  available,  now  that  the  birds  from  this 
island  prove  to  be  subspecifically  recognizable.  This  form  se^ns, 
however,  to  be  confined  to  Celebes  and  its  coastal  islands. 

The  female  of  Sauropatis  chloris  forsteni  differs  from  the  male 
in  having  the  upper  parts  decidedly  duller,  more  greenish  or  oliva- 
ceous (less  bluish) ;  the  auriculars  more  blackish  (less  washed  with 
greenish) ;  and  the  black  nuchal  band  on  the  average  somewhat 
wider. 

The  colors  of  the  soft  parts,  as  shown  by  data  on  the  labels  of 
specimens,  are  as  follows :  Iris  gray  or  black ;  bill  black,  the  base  of 
mandible  flesh  color;  feet  black. 

Measurements  and  localities  of  all  the  specimens  examined  are 
subjoined. 


MeasurementB  of  specimens  of  Sauropatis  chloris  forsteni. 

Museum 

and 
number. 

8ez. 

Locality. 

Date. 

Collector. 

Wing. 

TaU. 

Ex- 
posed 

cul- 
men. 

Tar. 

SOS. 

A.  N.  8. 

Phlla. 

50141. 
U.8.N.M. 

145159. 
U.8.N.M. 

178105. 
J.  H.Flem^ 

1^. 

J.H  Flem- 

Male.... 

Mt.    Maaarmng,  8,000 
feet,  Celebes. 

Oct.  —.1895 

C.Hoee 

mm, 

m 

mm, 
09 

mm, 
43.5 

u"' 

...do..... 
...da.... 

Celebes 

Northern  Celebes 

,1883 

L.  D.  H.  A. 
V.Faber 

109.5 
106.5 

68 
00 

43.5 
44 

16.5 
16 

...do.... 

...do.... 

Male, 
im. 

...do.... 

Totok^Mlnahasa,  Cel- 
ebes. 

do 

i    1    1    1 
r    f    r    r 

A.WelgaU 

do 

do 

do 

107 
UO 
106 
111 

07 
6&5 
65.5 
67 

40 
3&5 
40 
43.8 

15.5 
16^3 

ing 
10008. 
J.H.Flem- 
tog 
10998. 
J.  H.  Flem- 
ing 

Do^  Mtoahasa,  Cel- 

Kotta    Buna»    Mina* 
hasa,  Celebes. 

15.3 
16.8 

M.C.Z.     ...do.... 

Northern  Celebes. 

,1888 

V.Faber. 

10S.5 

67 

43.5 

15.6 

Am.   Mus. 
N.H. 
110957. 
Am.    Mus. 
N.H. 
110058. 
U.8.N.M. 

145158. 
U  S.N.M. 

Male.... 

Dodepo   Island,   To- 
mkaGuU,  Celebes. 

Nov.  10,1909 

R.  C.  Andrews. 

115 

75 

46 

16 

...do.... 

do 

do 

...do 

113 

70 

48.5 

16 

(Male].... 
...do.... 

[Celebes) 

Celebes 

,1874 

L.  D.  H.  A. 
Dnivenbode. 
O.  Fischer 

109 
104 

67.5 
06 

37 
4a5 

17 

16.5 

145157. 

1 

*  Thirty-three  specimens,  from  Celebes. 
*Consp.  Genemm  Aylom,  vol.  1,  1850,  p.  167. 
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MeaturemenU  of  specimens  ofSauropatis  chloris  forsteni—CoTLiJnued, 


Museum 

and 
number. 


U.8.N.M. 

348739. 
U.S.N.M. 

940730. 
U.S.N.M. 

349781. 
U.S.N.M. 

249304. 
U.S.N.M. 
349206. 
J.  H.  Flem- 
ing 
10994. 
J.  H.  Flem- 


J.  H.  Flem- 


J.  H.  Flem- 

ing 

109^. 

J.H.Flem- 


If.  C.  Z. 

112fi9. 
Am.   Mus. 

N.H. 

110955. 
Am.   Hue. 

N.H. 

110956. 
U.8.N.M. 

145101. 
U.S.N.M. 

145100. 
A.    N.    8. 

Phlla. 

50143. 
U.S.N.M. 

349733. 
U.S.N.M. 

349308. 
U.8.N.M. 

349300. 
U.8.N.M. 

348307. 
U.8.N.M. 

349306. 


" 

.. 

Ex- 

Sex. 

I^ocaUty. 

Date. 

Colleotor. 

Wing. 

TalL 

posed 
cnl- 
men. 

Tar- 
sus. 

mm. 

mm. 

mm. 

Mm. 

Male.... 

Ayermadkll,  Celebes.. 

May    5,1010 

H.  aBayen... 

103 

00 

88.5 

14.6 

..do.... 

Koeala  Prang,  Celebes. 

June  18,1910 

do 

100 

07 

44 

16.6 

..do.... 

Manembo    Nembo, 
Celebes. 

June  23,1910 

do 

107.5 

00 

41.6 

16 

..do.... 

Likoepang,  Celebes. . . 

Feb.  34,1910 

do 

100 

03 

47 

16 

..do.... 

do 

Feb.  38,1910 

do 

105 

05 

41 

10.6 

Female. 

Bo^Mlnabasa,  Cel- 

May  -,1808 

A.We%all 

106 

06 

84 

10.6 

..do.... 

do 

Mar.  18,1899 

do 

114 

70 

40 

10 

..do.... 

KoUa    Buna,    Mlna- 
hasa,  Celebes. 

May  -,1899 

do 

10L5 

02.8 

43 

10 

..do.... 

do 

...do 

do 

100 

07 

88 

15.2 

..do.... 

do 

do 

.....do. . ....... 

106 

00 

44.6 

16.6 

..do.... 

Celebes. 



108 

m.5 

07.6 
7L5 

4&8 
47 

10.2 

..do.... 

Dodepo    Island,   To- 

Nov.  10,1908 

B.  C.  Andrews. 

10.8 

mkOGuU,  Celebes. 

..do.... 

Base     Island,     Bool 
Oulf ,  Celebes. 

Dee.  17,1909 

.....do. . ....... 

111 

08.6 

46.2 

10.6 

Female). 

Celebes 

O.Fbcber 

...do 

11L5 
111 

08.6 
08 

43.5 
4L5 

10.6 

..do.... 
Female. 

do 

17 

Menado,  Celebes 

Oct.  —.1895 

C.Hose 

108 

68 

43 

10 

..do.... 

Toemaratas,  Celebes.. 

July    8,1910 

H.C.Baven... 

102.6 

O 

42 

16 

..do.... 

LIkoepang,  Celebes... 

Feb.  33,1910 

do 

103 

03 

43 

10.6 

..do.... 

do 

Feb.  39,1910 

do 

104 

05 

8&5 

14 

..do.... 

do 

do 

do 

104.6 

03 

43 

U 

..do.... 

do 



Mar.  11,1910 

do 

10&5 

70 

48 

16 

8AUR0PATI8  CHLORIS  METBRI  (Sharpe). 
Halcyon  humii  subsp.  a.  tneyeri  Shakpe,  Cat  Birds  Brit.  Mus.,  vol.  17, 1892. 
p.  282  (Togian  Islands,  near  Celebes). 

Subspecific  characters. — ^Resembling  Sauropatia  chlaris  forstenij 
but  apparently  somewhat  smaller;  male  with  sides  of  body  strongly 
suffused  with  buff;  and  auriculars  more  blackish  (less  greenish  or 
bluish). 

Measurements.— Both  sexes:  ^  Wing,  103-106  (average,  104.5)  mm. ; 
tail,  66.5-75  (69.8) ;  (total)  culmen,  54;  tarsus,  15. 

Type  locality.— Togi2Ln  Islands,  Gulf  of  Tomini,  northeastern 
Celebes. 

^Meainred  by  Sharpe  and  Meyer  and  Wi<leaworth 
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Geographic  distribution. — ^Topan  Islands. 

Remarks. — No  examples  of  this  supposed  race  have  been  available 
in  the  present  connection;  but,  if  the  types  represent  the  adult  male, 
the  tinge  of  buffy  on  the  sides  of  the  body  would  seem  to  indicate  a 
subspecific  difference  from  the  Celebesian  Sauropatis  chloris  forsteni. 
The  form  is  here  provisionally  recognized,  pending  further  investiga- 
tion with  sufficient  material  from  the  Togian  Islands. 

a^UROPATIS  CHLOBIS  BNIGMA   (Hmrtert). 

Halcyon  enigma  Habtkrt,  Novlt  ZooL,  voL  11,  No.  1,  March  25, 1904,  p.  199. 
(Salibabu  [Lirung]  Island,  Talaut  Islands.) 

StAspecifio  characters. — Similar  to  Sauropatis  chloris  forsteniy 
but  averaging  smaller. 

Measurements. — ^Male: *  Wing,  93.8  mm.;  tail,  58;  exposed  culmen, 
89.8;  tarsus,  18.2. 

Both  sexes:*  Wing,  90-104  mm.;  tail,  54-65;  culmen,  80-40,  tar- 
sus, 18  mm. 

Type  locality. — Salibabu  Island,  Talaut  Islands  (north  of  Cele- 
bes). 

Geographic  distribution. — ^Talaut  Islands. 

Remarks. — ^While  I  have  not  been  able  to  examine  many  specimens 
of  this  form,  it  seems  to  me  a  somewhat  unsatisfactory  race,  possibly 
not  sufficiently  distinct  from  Sauropatis  chloris  forsteni  to  retain  a 
separate  name.  Size  is  apparently  tiie  only  character,  and  the  differ- 
ence in  this  is  not  by  any  means  so  trenchant  as  Doctor  Hartert 
supposed  when  describing  his  Halcyon  enigma^  for  the  measurements 
given  by  Meyer  and  Wiglesworth*  show  complete  intergradation 
between  the  so-called  small  and  large  forms  on  the  Talaut  Islands. 
Furthermore,  specimens  of  Sauropatis  chloris  forsteni  from  Cele- 
bes not  infrequently  have  a  wing  measurement  of  as  little  as  102 
mm.,  occasionally  100  mm.,  and  other  races  of  Sauropatis  chloris  are 
still  smaller.  It  seems  certain,  therefore,  that  Sauropatis  enigma  is 
at  most  but  a  subspecies  of  Sauropatis  chloris.  It  is  possible,  of 
course,  as  Doctor  Hartert  suggests,^  that  while  Sauropatis  chloris 
enigma  is  the  breeding  form  on  the  Talaut  Islands,  the  larger  birds 
are  only  migratory  visitants;  but  it  seems  probable  that  all  the  races 
of  Sauropatis  chloris  are  strictly  resident.  The  most  reasonable 
hypothesis  to  account  for  this  unusually  puzzling  case  appears  to  be 
that  all  the  birds  on  the  Talaut  Islands  belong  to  Sauropatis  chloris 
enigma^  although  this  would  allow  an  astoundingly  great  range  of 
individual  variation  in  dimensions. 

i.One  specimen.  No.  18825,  J.  H.  neming;  KarkeUang  Island,  Talaut  Islands,  autamn, 
1896. 
>Ten  specimens,  measured  by  Hartert  and  Meyer  and  Wlgleswortb. 
•Birds  Celebes,  toL  1,  1897,  p.  294. 
«  NoTlt  ZooL,  ToL  11,  No.  1,  Mar.  26,  1904,  p.  199. 
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8AUR0PATI8  CHLORIS  COLLABIS  (BcopoU). 
Alcedo  collari8  Scopou,  Del  Flor.  et  Faun.  Insubr.,  pt  2, 1786,  p.  90  (Philip- 
pine Islands;  based  on  Le  Martin  P^heur  a  collier  hlano  de%  PhiUp- 
pines,  Sonnerat,  Voyage  Nouv.  Guln.,  1776,  p.  67,  pi.  83). 

Subspecific  characters. — Similar  to  Sauropatis  chloris  chZorisy  but 
averaging  smaller;  upper  surface  of  male  more  greeaish,  rather 
brighter,  lighter,  less  inclined  to  brownish;  blackish  nuchal  collar 
narrower  or  obsolete;  and  exposed  surface  of  wing-quills  more  green- 
ish blue,  and  thus  less  contrasted  with  the  interscapulum;  auriculars 
usually  green;  female  with  upper  parts  more  greenish  (less  bluish) ; 
blackish  nuchal  band  narrower,  more  overlaid  with  greenish,  and 
thus  less  conspicuous;  wings  more  greenish  (less  bluish) ;  and  au- 
riculars more  greenish  (less  blackish). 

Measurements. — Male:  Total  length  (in  flesh), ^  248-256  mm.;  ex- 
tent,^ 388-400;  wing,«  102-110  (average,  106)  mm.;  tail,  63-72  (67.4) ; 
exposed  culmen,  41-48  (44.2) ;  tarsus,  16-17.6  (16).* 

Female:*  Wing,  98.5-112.5  (average,  106.2)  mnu;  tail,  62-74 
(67.9) ;  exposed  culmen,  41-45.5  (48.2) ;  tarsus,  15iJ-17  (16.1). 

Both  sexes:*  Wing,  98.5-112.5  (average,  106.1)  mm.;  tail,  62-74 
(67.6) ;  exposed  culmen,  41-48  (43.8) ;  tarsus,  15-17.5  (16). 

Type  locality. — ^Manila,  Luzon  Island,  Philippine  Islands.' 

Geographic  distribution. — Philippine  Islands,  north  to  the  Batan 
Islands,  west  to  the  islands  of  Luzon,  Mindoro,  Calamianes,  and 
Palawan ;  south  to  the  islands  of  Palawan,  Cagayan  Sulu,  Bongao, 
Tawi  Tawi,  and  Mindanao;  east  to  Mindanao  Island,  Samar  Island, 
and  the  island  of  Luzon. 

Remarks. — ^This  is  a  well-differentiated  race,  particularly  as  com- 
pared with  Sauropatis  chloris  chloris.  Doctor  Hartert's  statement* 
that  the  ear-coverts  in  this  form  are  nearly  always  greenish  like 
the  crown,  hardly  ever  blackish,  is  borne  out  by  the  males  of  our  large 
series,  since  in  a  large  majority  of  the  specimens  of  this  sex  now 
available  the  auriculars  are  at  most  only  slightly,  and  that  posteri- 
orly, blackish.  The  narrower,  sometimes  even  obsolete  black  nuchal 
band  is  also  an  excellent  character. 

From  Sauropatis  chloris  forsteni  this  subspecies  is  distinguishable 
by  its  longer  bill ;  and,  in  the  male,  by  reason  of  its  more  greenish 
(less  blackish)  auriculars,  less  conspicuous,  more  greenish  (less 
blackish)  nuchal  band,  and  rather  lighter  upper  surface;  in  the  fe- 
male by  reason  of  somewhat  lighter,  less  olivaceous  (more  greenish) 
upper  parts,  narrower  and  more  greenish  dark  nuchal  band,  more 
greenish  ear-coverts,  and  more  huffy- washed  sides  and  flanks. 

^Two  ipeclmens. 

•  Twenty-eigbt  spedmena,  from  the  Philippine  Islands. 
'Eighteen  apecimena,  from  the  Philippine  Talanda. 

*  Forty-six  apedmena,  from  the  Philippine  lalandfl. 
■Here  flrat  definitely  reatricted. 

•NoTit.  ZooL,  TOL  11,  No.  1,  Mar.  26,  1004,  p.  108. 
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The  female  of  Sauropatis  chloria  collaris  differs  but  slightly  from 
the  male,  though  it  has  usually  somewhat  duller,  more  olivaceous 
upper  parts,  a  well-marked  blackish  nuchal  band,  and  more  blackish 
(less  greenish)  auriculars. 

A  large  series  of  specimens  from  various  parts  of  the  range  of  this 
subspecies  indicates  that  there  is  little  if  any  geographic  Tariation 
within  these  limits,  since  birds  from  the  islands  of  Mindoro,  Luzon, 
and  Mindanao  are,  so  far  as  we  can  see,  identical  in  color.  That  any 
difference  in  dimensions  is  wholly  negligible  the  following  com- 
parison of  average  measurements  demonstrates: 


LocaUttos. 

Wing. 

mm. 
106.1 
106.8 
105.4 
105.6 
106.2 

TaU. 

mm. 
66.9 
67.7 
67.8 
67.6 
68 

Exposed 
oulmen. 

Tarsus. 

Ten  males  irom  Luxou  Island 

mm. 
44.0 
44.3 
44.4 

42.5 
43.8 

tnm. 
IS.  9 

T«n  mft|«>,  from  MfndAnao  Island . . .  ^ . . . 

16u2 

R{ghtmA|M,fron>  Miiidor<^ Inland.. .  .         .    . 

15.9 

TcHQ  females,'  from  Luzon  Lnland 

16w0 

Six  females/from  Mindanao  Island 

10.2 

The  colors  of  the  soft  parts,  as  given  on  the  labels  of  specimens 
examined,  are  as  follows :  Iris  grayish  brown ;  bill  plumbeous  black, 
broadly  flesh  color  at  base  of  mandible ;  feet  purplish  gray,  the  soles 
yellowish. 

Some  idea  of  the  breeding  season  may  be  obtained  from  the  note 
on  one  of  the  labels  that  a  well-formed  egg  was  found  in  the  oviduct 
of  a  bird  collected  on  March  28.  One  bird  in  molt  was  taken  on 
January  18. 

The  proper  subspecific  name  for  the  present  race  is  undoubtedly 
Sauropatia  chloria  collaris,^  as  above  indicated,  since  both  Alcedo 
ckloris  Boddaert'  and  Alcedo  chlorocephala  Gmelin*  apply  cer- 
tainly to  the  form  from  the  Molucca  Islands. 

One  hundred  and  seventy-two  specimens  of  this  race  have  been 
examined,  from  the  following  localities  in  the  Philippine  Archi- 
pelago : 

Baluk  Balitk  Island, 

Basilan  Island. 

Batan  Island. — Santo  Domingo  de  Basco. 

Bongao  Island. 

Cehu  Island. 

Cuyo  Islamd. 

Fuga  Island. 

Lapac  Islamd. 

Luzon  Island. — Pansipit  River;  Taal  Volcano;  Currimao  (Ilocos 
Norte) ;  Sorsogon;  Tayabas;  Infanta;  Camarines ;  Canacao  (Cavite) ; 
Neuva  Caceres;  Cavite;  San  Fernando  de  Union;  Port  Binang; 
Corregidor  Island  in  Manila  Bay. 


^Alcedo  collaris  Scopoll,  Del.  Flor.  et  Faunn  Insubr. 
•Tabl.  Planch.  Enlum.,  1788,  p.  49. 
•  Syst  Nat,  vol.  1.  pt.  1.  1788,  n.  464. 


pt.  2.  1870,  p.  90. 
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Maabate  Island. — ^Dumurug  Point. 

Mindanao  Island.— "Rio  San  Koque;  Pantar;  10  miles  north  of 
Ayala;  San  Ramon  Farm;  Zamboanga;  Tagulaya;  Baganga;  Pana- 
batan  Bay;  Olan;  Davao. 

Mindoro  Island. — ^Pola. 

Palawan  Island. 

PaJmas  Island. 

Panay  Island. — Conoepcion. 

Samar  Island. — ^Lanang. 

Sibutu  Island. — ^Three  islets  off  the  coast  of  Sibutii  Island. 

Sulu  Island. — ^Hacienda  of  Panglima  Hassan. 

Measurements  of  46  of  these  examples  are  given  in  the  subjoined 
table: 


Measurement 8  of  speeimenn  of  Saurotrntis  chloris  coUarU, 

Ifaseiim 

and 
number. 

Sax. 

LocaUty. 

Date. 

Collector. 

Wing. 

TaU. 

IRfH. 

Bx- 
posed 

oal- 
men. 

Tar. 
sus. 

fiiffi. 

mm. 

mm. 

Am.  Mus. 

Male.... 

Infanta,     Luxon    Is- 

Apr. 28,1904 

E.  H.Porter... 

106.6 

64.5 

47 

16 

N.n. 

land,  Philippine  Is- 

03790 

lands. 

Am.  Mus. 

...do 

Tayabas,    Luson   Is- 
land, PhUippine  Is- 

Mar. 12,1904 

do 

106.6 

66.5 

43 

16 

N.H. 

93756 

lands. 

Am.  Mus. 

...do 

do 

Mar.  17,1904 

do 

110 

69.5 

42 

16 

N.H. 

03801 

Am.  Mus. 

N.H. 

...do 

Sorsogon.   Luson  Is- 
land, Philippine  Is- 

Jan.  14,1908 

do 

102 

66 

42.5 

16 

03833 

lands. 

Am.  Mus. 

...do 

do 

Feb.  13,1903 

do 

107.6 

7a5 

41.2 

16.5 

N.H. 

93828 

Am.  Mus. 

...do 

do 

Feb.  21,1908 

do 

105.6 

65.5 

44.5 

16 

N.H. 

08827 
Am.  Mus. 

...do 

do 

Feb.  24,1903 

do 

106.5 

67 

43.5 

16 

N.H. 

93830 

Am.  Mus. 

...do 

do 

Mar.    4,1903 

do 

108 

68 

45 

16.2 

N.H. 

98807 
Am.  Mus. 

...do 

do 

Mar.  12,1008 

do 

106 

68 

46 

15.5 

N.H. 

93810 
Am.  Mus. 

...do 

do 

Apr.  10,1903 

do 

102.6 

63 

45 

15 

N.H. 

98818 
U.8.N.M. 

...do 

San    Ramon    Fann, 

Mar.  83,1006 

E.  A.  Meams... 

105 

69 

46.8 

17 

200827 

Mindanao    Island, 
Philippine  Islands. 

U.8.N.M. 

...do 

Zamboanga,     Minda- 

Oct.  14,1003 

do 

102 

66 

42 

17.5 

190070 

nao  Island,  Philip- 
pine Islands. 

U.S.N.M. 

...do 

Pantar,  Mindanao  Is- 

Aug. 30,1008 

do 

105 

67 

43 

15 

190194 

land,  PhiUppine  Is- 
lands. 
Mindanao    Island, 

U.8.N.M. 

...do 

Nov.    2,1887 

D.C.Worcester. 

106 

60 

42.5 

16 

101227 

U.S.N.M. 

192290 

...do 

Philippine  Islands. 
Taffolaya,    Mindanao 
Island,    Philipphie 
Islands. 

July  14,1004 

£.  A.  Means... 

109 

67.5 

47 

17 

U.8.N.M. 

...do 

Baganga,     Mindanao 

Oct.  22,1003 

do 

106 

68.5 

42.5 

16.2 

190602 

Island,     PhiUppine 
Islands. 

U.S.N.M. 

...do 

Zamboanga,     Minda- 

Jan.  18,1004 

do 

106 

65 

45.5 

15.1 

191987 

nao  Island.  PhiUp- 
pine Islands. 
...:.do 

U.S.N.M. 

191968 
U.8.N.M. 

...do 

Jan.   24,1004 

do 

106 

66.5 

44.6 

16 

...do 

do 

Jan.   13,1004 

do 

105 

66 

44 

15.5 

191966 
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Meaturements  of$pecimen$  ofSauropatU  chlorti  coKari*— Oontinaed. 

liosetim 

and 
number. 

Sex. 

LocaUty. 

Date. 

CoUeetor. 

Wtog, 

TaU. 

Bx- 

posed  Tar- 
col-    MM. 

mm. 

mm. 

mfii. 

mm. 

U.S.N.M. 
211377 

Male.... 

Panabatan  Bay,  Min- 
danao Island/  Phil- 

Feb.   5,1908 

P.Bartsch 

109 

72 

45.2 

le 

U.S.N.M. 

...do.... 

ippine  Islands. 
Mindoro  Island,  Phil- 

May   6,1888 

F.S.  Boons... 

107 

72 

4S 

16 

161229 

ippine  Islands. 
Pofa,  Mindoro  Island, 

Am.Mus. 

...do.... 

Oct.  23,1908 

E.H.  Porter... 

102.5 

65w5 

4S.6 

15 

N.H. 

938M 

Am.Mu8. 

PhiUppine  Islands. 

...do.... 

do 

Nov.    3,1903 

do 

109.5 

00.6 

46.5 

16. » 

N.H. 

93859 

AnuMos. 

...do.... 

do 

Nov.    4,1903 

do 

104.5 

67 

46.5 

15.S 

N.H. 

93860 

Am.Mu8. 

...do.... 

do 

do 

do 

104 

65 

41 

15.5 

N.H. 

93863 

Am.Ma8. 

...do.... 

do 

do 

do 

107 

60 

46 

16.S 

N.H. 

93862 

Am.Mii8. 

...do.... 

do 

do 

do 

106 

68 

48 

1&8 

N.H. 

93861 

Am.Mus. 

...do.... 

do 

Nov.    6,1903 

do 

103 

66.6 

4a6 

15.& 

N.H. 

93864 

Am.Mus. 
N.H. 

Female. 

Sorsogon,  Luzon  Is- 
land, PhiUppine  Is- 

Feb. 11,1903 

do 

100 

71 

42.5 

15w& 

93831 

lands. 

Am.Ma3. 

...do.... 

do 

do 

do 

101 

63.2 

42.2 

ie.s 

N.H. 

93832 

Am.Mus. 

...do.... 

do 

Mar.  —,1903 

do 

106 

66.5 

42 

16 

N.H. 

93824 

Am.Mu8. 

...do.... 

do 

Mar.    1,1903 

do 

108.2 

60 

42 

16.2 

N.H. 

93826 

Am.Mtis. 

...do.... 

do 

Mar.    9,1903 

do 

106.5 

68.5 

41 

16.9 

N.H. 

93815 

Am.Ma8. 

...do.... 

do 

May  25,1903 

do 

106.5 

68 

44 

16.« 

N.H. 

93837 

Am.Mu8. 

...do.... 

Infanta,  Luzon  Island, 

Apr.  13,1904 

do 

106 

67 

48.5 

16 

N.H. 

93796 

Am.Mus. 

Philippine  Islands. 

...do.... 

Camarines,  Luzon  I»> 

Deo.  12,1902 

do 

106.5 

67.5 

44 

16 

N.H. 

land,  PhiUppine  1»- 

93788 

lands. 

Am.Mus. 
N.H. 

...do.... 

Tayabas.   Luzon  Ib- 
land,  PhUippine  Is- 

Deo. 12,1903 

do 

08.6 

65 

4S 

16 

93783 

lands.  . 

Am.Miis. 

...do.... 

do 

Dec.  26,1903 

do 

107.6 

70 

41 

15.2 

N.H. 

1 

93784 

U.S.N.M. 

...do.... 

Mindanao  Island, 
PhUippine  Islands. 

Nov.    2,1887 

112.6 

74 

43 

15.5 

161228 

U.8.N.M. 

...do.... 

Zamboanga,  Min- 
danao Island,  PhU- 

Mar. 19,1904 

S.A.Meam8.. 

107 

68 

43.5 

17 

191990 

ippine  Islands. 
do 

U.8.N.M. 

...do.... 

do 

do 

107 

68 

45.5 

17 

191989 

U.8.N.M. 

...do.... 

Olan,   Mindanao   I»> 

Oct.  26,1903 

do 

102 

62 

43 

16 

190604 

land,  PhUippine  Is- 
lands. 

U.B.N.M. 

...do.... 

Davao,  Mindanao  I»> 

May  17,1908 

P.Bartsch 

102 

66 

48.5 

15.8 

211378 

land,  PhUippine  Is- 
lands. 

U.S.N.M. 

...do.... 

San    Ramon    Fann, 

Mar.  28,1006 

B.A.Meams.. 

106.5 

70 

44.5 

15.8 

200820 

Mindanao  Island, 

U.S.N.M. 
161230 

...do..-. 

PhUippine  Islands. 
Gebu  Island,  PhUip- 
pine Islands. 

Mar.  21,1888 

D.C.Woroeater. 

108 

60 

44.5 

16 

Tr.8.N.M. 

...do.... 

Panay  Island,  PhUip- 

Jan.  18,1888 

F.  B.Bomns... 

UO 

00.5 

44.5 

17 

101225 

pine  Islands. 
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8AUR0PATIS  CHLOUS  CTANB8CENS  OberliolMr. 

Bauropatia  oMorU  oyanesoms  Obebholssb,  Proc  U.  S.  Nat  Mas.,  vol.  62, 
February  8,  1917,  p.  189  (I^ulo  Taya,  off  the  southeastern  coast  of  Su- 
matra). 

Subapecific  characters. — Similar  to  Sauropatis  chloris  collaris,  but 
bill  much  larger;  other  dimensions  averaging  slightly  greater;  male 
with  upper  parts  decidedly  more  bluish ;  blackish  nuchal  band  wider, 
conspicuous,  and  less  overlaid  with  greenish;  and  auriculars  some* 
what  more  blackish  (less  greenish) ;  female  with  upper  surface 
darker,  more  olive  brownish;  blackish  nuchal  band  wider;  auriculars 
more  blackish ;  sides  and  flanks  less  washed  with  buffy,  generally  not 
ataU. 

Description.— Type,  adult  male,  No.  170836,  U.S.N.M.;  Pulo  Taya, 
off  the  southeastern  coast  of  Sumatra,  July  28, 1899;  Dr.  W.  L.  Ab- 
bott. Pileum  dull  sea  green;  back  and  scapulars  dark  beryl  green; 
a  large,  almost  concealed  patch  of  white  on  the  occiput;  a  narrow 
blackish  nuchal  band;  a  broad  white  cervical  collar;  lower  back, 
rump,  and  upper  tail-coverts  bluish  beryl  green;  wings  fuscous,  the 
greater  wing-coverts  and  most  of  the  exposed  portion  of  the  wing- 
quills  somewhat  purplish  Paris  blue;  the  remainder  of  the  wing- 
coverts,  the  tertials  and  distal  portions  of  exposed  surface  of  wing- 
quills,  excepting  the  fuscous  tips,  greenish  Antwerp  blue,  the  bend 
of  the  wing  decidedly  greenish;  tail  greenish  Antwerp  blue;  lores 
black;  supraloral  spot  creamy  white;  a  narrow  line  over  the  eye 
and  a  spot  on  lower  eyelid  white;  remainder  of  sides  of  head  dull 
beryl  green,  darker  on  the  cheeks,  the  posterior  auriculars  blackish; 
entire  lower  surface  white. 

Measurements. — ^Male*:  Wing,  102-113  (avei*age,  108)  mm.;  tail, 
64.5-74  (69.2);  exposed  culmen,  41.5-63.5  (47.2);  tarsus,  16-18.5 
(16.4). 

Female ^•  Wing,  98.5-115  (average,  108.3)  nun.;  tail,  65-76  (70.3) ; 
exposed  culmen,  43-61  (47.3) ;  tarsus,  16-18  (16.6). 

Both  sexes «:  Wing,  98.5-116  (average,  108.1) ;  tail,  64.5-76  (69.8)  ; 
exposed  culmen,  41.5-63.5  (47.3) ;  tarsus,  16-18.5  (16.5). 

Type  locality. — Pulo  Taya,  Berhala  Strait,  off  the  southeastern 
coast  of  Sumatra. 

Geographic  distribution. — ^East  India  Islands,  north  to  Borneo,  the 
Natuna  Islands,  Anamba  Islands,  Pulo  Taya  (Berhala  Strait) ,  Pulo 
Parit  (near  Karimon  Island),  and  northeastern  Sumatra;  west  to 
northeastern  Sumatra;  south  to  Simiatra  (excepting  the  north- 
western cost),  Banka  Island,  Bawean  Island,  Solombo  Besar  Island, 

*  Thirty-nine  Bi>ecimen8,  from  Borneo,  Sumatra,  and  neighboring  Islandi. 

*  Thirty-eight  specimens,  from  Borneo,  Sumatra,  and  neighboring  Islands. 
■  Serenty-eight  specimens,  from  Borneo,  Sumatra,  and  neighboring  Islands. 
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and  the  Laurot  Islands;  and  east  to  eastern  Borneo  with  the  small 
islands  along  its  eastern  coast 

Remarks. — ^This  recently  described  subspecies  may  be  distinguished 
from  Sauropatis  cJdoris  forsteni  by  its  much  longer  biU ;  and,  in  the 
male,  by  decidedly  more  bluish  upper  surface,  and  more  gre^iish 
(less  blackish)  ear-coverts.  The  females  of  these  two  forms  appear 
to  be  scarcely  different  in  color.  Compared  with  Sofuropatis  cfUoris 
cKloris  this  has  a  longer  bill;  in  the  male  the  upper  surface  is  rather 
more  bluish,  there  being  thus  less  contrast  between  the  back  and 
wings;  the  ear-coverts  are  more  greenish  (less  blackish);  and  the 
blackish  nuchal  band  narrower,  more  overlaid  with  green,  and  thus 
less  distinct;  in  the  female  the  upper  surface  averages  darker;  the 
wings  are  somewhat  more  bluish ;  the  ear-coverts  more  greenish,  and 
the  blackish  nuchal  band  usually  more  washed  with  greenish. 

The  female  of  this  race  is  conmionly  very  different  from  the  male 
in  her  duller,  more  olive  green  upper  parts,  more  blackish  anriculars, 
and  broader  black  nuchal  band. 

The  Juvenal  plumage  is  somewhat  similar  to  that  of  the  adult,  but 
the  pileum  is  dull  brown  with  posteriorly  a  wash  of  bluish  green, 
the  feathers  of  the  forehead  with  a  few  narrow  creamy  or  buffy 
edgings;  blackish  nuchal  band  more  brownish;  white  feathers  of 
the  cervical  collar  with  dark  brown  or  blackish  tips;  back  duller, 
darker,  and  more  brownish;  wings  and  tail  duller,  less  bluish;  sides 
of  head  duller,  more  brownish,  the  cheeks  and  auricnlars  brownish 
black,  only  the  former  with  a  slight  greenish  wash ;  breast  and  abdo- 
men somewhat  tinged  with  buff;  breast,  sides  of  throat  and  of  body 
heavily  barred  or  marked  with  scale-like  feather  tips  of  fuscous;  and 
there  is  also  a  small  blackish  brown  patch  on  each  side  of  the  breast. 
The  above  description  is  taken  chiefly  from  two  juvenal  birds, 
a  male,  No.  182397,  U.S.N.M.,  collected  on  Pulo  Bilang  Bilangan, 
off  eastern  Borneo,  June  1,  1913;  and  a  female,  No.  181897, 
U.S.N.M.,  from  Pulo  Baboe  Raboe,  July  27,  1912,  which  dates  give 
some  idea  of  the  breeding  season. 

Birds  from  the  islands  along  the  eastern  coast  of  Borneo  appear  to 
be  identical  with  those  from  eastern  Sumatra,  as  far  north  as  La- 
boean,  Deli.  In  fact,  there  seems  to  be  no  essential  geographic  color 
difference  among  specimens  from  the  Natuna  Islands,  Anamba 
Islands,  Tambelan  Islands,  Bawean  Island,  Borneo  with  its  coastal 
islands,  Banka,  and  eastern  Sumatra. 

Specimens  from  various  parts  of  the  range  of  this  subspecies 
exhibit  the  following  average  measurements,  in  which  most  of  the 
variations  are  due  to  the  small  series  from  many  of  the  localities : 
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The  colors  of  the  soft  parts,  as  given  on  specimen  labels,  are :  Iris 
bluish  gray,  dark  brown  or  light  brown ;  bill  black,  the  basal  portion 
of  mandible  white  or  creamy  white;  feet  gray,  bluish  black  or  dark 
brown,  the  soles  pale,  the  claws  black. 

Measurements  of  practically  all  the  adults  examined  are  included 
in  the  following  table : 

Measurements  of  specimens  of  Sauropatis  chloris  cyanesoens. 


a  MeBsnred  in  the  flesh  by  the  collector.  &  Typf*. 
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MeasurenerUs  ofipeeimens  ofSawropatii  ehlorU  cyanetema—Conihmed. 


1(^80519 

U.8.N.M. 

...do.... 

180518 

A.  N.  S. 

...do.... 

Phlla.  50105 

U.8.N.M. 

...do.... 

170834 

U.8.N.M. 

...do.... 

170830 

U.8.N.M. 

...do.... 

170833 

mata  Island, 

western  Borneo. 
Tanjong  Ren^san, 

Banka  Island. 
Boenge  Lujat, 

Banka  Island. 
PuloTayajOffooast 

of    southeastern 

8umatra. 
.....do... 

.....do 


May  21,1004 

Apr.    13    to 

Ju]7ll,1898 

July  28,1899 

....do 

July  27,1809 


W.  L. 
bott. 
i.  Raven 

do 

fliiii. 

do. 

do 

do 

do 

do. 

do 

do 

do 

do 

do 

lo. 

io 

lo 

lo 

lo 

lo 

lo 

lo 

lo 

lo 

lo 

lo 

lo 

lo 

W.   L. 
»bott. 

lo 

lo 

lo 

do 

J.Z.  Kanne- 

gieter. 
Dr.   W.  L. 

Abbott. 

....do. 

....do 

248 

200.5 
200.5 
205 

265 

900.5 

270 
273 

mm. 
109 

mm. 
09.5 

105 

72.5 

109 

71.5 

104 

06 

109 

71.5 

107.6 

70 

107 

08.5 

HI 

74 

107 

08.5 

10B.5 

72 

106 

09.5 

102 

07.5 

106 

09 

106 

00 

104 

07.6 

loa 

70 

106.6 

70 

107.6 

70 

111 

69.6 

108.5 

71 

105.5 

08.5 

106 

71 

110.5 

71 

107 

08.5 

109 

00.5 

110.6 

70.6 

108 

08 

108.5 

09.5 

112.5 

74.5 

107 

72.5 

113 

70 

112 

71.5 

100.5 

00.6 

111.5 

70 

113 

72 

115 

74.5 

iRin.   mm, 
40.5  10 

47 

10 

48 

10.5 

40.d 

17 

50.6 

10.  S 

47.5 

10.  S 

48.5 

17.  S 

48 

10 

40 

10.6 

47.5 

17 

48.5 

10 

46 

15.  S 

40 

10 

49 

17 

44.6 

10 

46 

10.6 

48.6 

10 

46.5 

15.6 

5a5 

17.6 

60.5 

10.6 

50.6 

10.6 

60 

17 

60.5 

10 

63.6 

10.  S 

49 

10 

60 

10.6 

47.5 

.8 

45.5 

17 

60 

18 

51 

10 

48 

10 

44.5 

10 

44.2 

16 

40 

17 

48 

17.6 

49 

17.6 
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Mea9urement$  of  specimens  ofSauropatit  ehloris  cyanesem^—Continned. 


Hoseum 

and 
namber. 


Sex. 


LocaUty 


Date. 


Collector. 


Total 
length. 


Wing. 


Tail. 


Ex- 
posed 
cul- 


Tar- 
sua. 


A.  N.  8. 
Phila.  38926 


A.  N.  8. 
PhUa.  38930 

A.  N.  S. 
Pllila.38929 

A.  N.  8. 

Phila.  38927 

U.8.N.M. 

181491 
U.8.N.M. 

181493 
U.S.N.M. 

181494 

A.  N.  8. 

Fhila.  50140 

U.S.N.M. 

182410 
U.S.N.M. 

182412 
U.S.N.M. 

182388 
U.8.N.M. 

182403 
U.S.N.M. 

182402 
U.S.N.M. 

182404 
U.S.N.M. 

182407 
U.S.N.M. 

182409 
U.S.N.M. 

182381 
U.S.N.M. 

182383 
U.S.N.M. 

182382 
U.S.N.M. 

182389 
U.S.N.M. 

182418 
U.S.N.M. 

182414 
U.S.N.M. 

181887 
U.S.N.M. 

181880 
U.S.N.M. 

181893 
U.S.N.M. 

181894 
U.S.N.M. 

181892 
U.S.N.M. 

182395 

U.S.N.M. 

182396 
U.S.N.M. 

181895 


TFemale] 

...dp.... 

...do.... 

...do.... 

Female, 

im. 
Female 

..do.... 

..do.... 

..do... 

..do... 

..do.... 

..do.. 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 


Batu  Sanglrar,  Ta- 
vah  Datar,  Pa- 
dang,  Bovenland, 
Sumatra. 

do 

do 


..do.... 
..do... 

..do.... 


do 

Pulo  Mata  Siri^ava 

Sea. 
Bawean  Island,  Java 

Sea. 
.....do 

Indrulaman,Bomeo 

Polo  Sanga  Laid, 

eastern  Borneo. 

....do 

Pulo  Maura  Tua, 
eastern  Borneo. 

Pulo  Balik  Kulmp, 
eastern  Borneo. 

.....do 

....do 

Pulo  Mataha,  east- 
em  Borneo. 
....do 

Pu!o  Kaboe  Raboe, 

eastern  Borneo. 
....do 

do 

Pulo  Samama,  east- 
em  Borneo. 

Pulo  Alanga,  east- 
em  Borneo. 

Pulo  Bakungan, 
eastem  Borneo. 

Pulo  Derawan,  east- 
em  Borneo. 

....do 

....do 

....do 

....do 


Pulo  Bilang  Bllan- 
gan,  eastern  Bor- 
neo. 

....do 

Pulo  Derawan,  east' 
em  Borneo. 


Aug.  -  Sept., 
1901 


do 

do 

do 

Deo.  12,1907 
Nov.  19,1907 
Nov.  20,1907 
Oct.  —,1896 
May  36,1913 
May  27,1913 
May  24,1913 
June    9, 1913 

do 

June  10,1913 
June    5,1913 

.....do 

Ifay    4,1913 

,....do 

.....do 

Apr.  21,1913 
Ifay  12,1913 
May  17,1913 
July  22,1912 
July  28,1912 

....do 

do 


A.  C.  Harri- 

ler. 
.....do 

.....do 

.....do 

Dr.  W.  L. 

Abbott. 
....do 

....do 

A.  Everett.. 

H.  C.  Raven 

....do 


262 
265 


.do.. 


.do.. 
..do., 
.do.. 


.do., 
.do., 
.do.. 


..do.. 
..do... 
..do.. 


.do., 


..do.. 


..do.. 


.do.. 


..do.. 
..do.. 


.....do 

June    1, 1913 

.....do 

July  23,1912 


.do., 
.do.. 


.do 

.do 


110 

113 
101 
103.5 
113 
110.8 
114.5 
102 
108.5 
107.5 
108 
109 
108 
109 
98.5 
102 
109.5 
100 
105 
107 
111 
114 
110 
110 
109.6 
108 
106.5 
108.5 

108 
105 


72 

67 

66 

67 

70 

73 

09 

65 

74 

70,5 

72.5 

70.5 

70.5 

70.5 

66.5 

7L5 

71.5 

66.5 

60 

68 

71.5 

74.5 

68 

69.6 

70 

71.6 

71.6 

70 

68.5 
71 


48 

49 

47.6 

45 

46 

46.5 

48.8 

43 

44 

50.5 

51 

45 

48 

50 

48 

45.8 

50 

4S 

4S 

48 

48.5 

51 

48.5 

49 

48.5 

48.5 

4S 

48 

48.8 
50 


16 

16 

18 

16 

15.5 

17 

17.8 

15.5 

16 

17.5 

1&5 

16 

16.5 

16 

1&5 

16.8 

17.6 

16 

17 

16.5 

17 

16 

17 

17 

17 

17 

16.5 

16 

17.6 
16.6 


SAUROPATIS  CHLORI8  PALUERI,  new  rabipedea.^ 

Suhspectfic  characters. — ^Resembling  Sauropatis  rhloris  cyam^- 
scens^  but  bill  slightly  smaller;  male  averaging  lighter  and  more 
bluish  above,  with  a  narrower  and  less  distinct,  sometimes  obsolete, 

1  Named  for  Mr.  William  Palmer,  who  collected  the  type  specimen. 
62055— 20— Proc.N.M.vol.55 25 
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blackish  nuchal  band ;  and  auriculars  usually  a  little  more  greenish 
(less  blackish)  especially  on  posterior  portion;  female  lighter,  more 
bluish  on  upper  surface;  blackish  nuchal  band  narrower  and  less 
distinct;  and  auriculars  less  solidly  black  (more  greenish). 

Description. — ^Type,  adult  male,  No.  218416,  U.S.N.M. ;  Goenoeng 
Boender,  Mount  Salak,  2400  feet,  Java,  May  17,  1909;  William 
Palmer.  Pileum  dull  sea  green ;  back  and  scapulars  dark  beryl  green ; 
a  large,  almost  concealed  patch  of  white  on  the  occiput ;  no  blackish 
nuchal  band;  a  broad,  white  cervical  collar;  lower  back,  rump, 
and  upper  tail-coverts  bluish  beryl  green ;  wings  fuscous,  the  greater 
wing-coverts  and  most  of  the  exposed  portion  of  the  wing-quills 
somewhat  purplish  Paris  blue;  the  remainder  of  the  wing-coverts, 
the  tertials,  and  distal  portion  of  exposed  surface  of  wing-quills, 
excepting  the  fuscous  tips,  greenish  Antwerp  blue,  the  bend  of 
the  wing  decidedly  greenish ;  tail  greenish  Antwerp  blue ;  lores  black ; 
supraloral  spot  creamy  white;  a  narrow  line  over  the  eye  and  a 
spot  on  lower  eyelid  white;  remainder  of  sides  of  head  dull  beryl 
green,  darker  on  the  cheeks,  the  posterior  auriculars  blackish ;  entire 
lower  surface  white,  the  sides  of  body  slightly  washed  with  buff. 

Measurements. — ^Male*:  wing,  105-111.5  (average,  107.2)  mm.*, 
tail,  63-71  (68.);  exposed  culmen,  43.5-50  (46.2);  tarsus,  16-18 
(16.6). 

Female':  Wing,  103-114  (average,  109)  mm.;  tail,  66.5-73  (70.1) ; 
exposed  culmen,  42.5-49  (45.6) ;  tarsus,  15-17  (16.1). 

Both  sexes';  Wing,  103-114  (average,  108  mm.;  tail,  63-73  (68.9)  ; 
exposed  culmen,  42.5-50  (45.9) ;  tarsus,  15-18  (16.4). 

Type  locality. — Goenoeng  Boender,  Mount  Salak,  2400  feet  alti 
tude,  Java. 

Geographic  distribution. — Java. 

Bemarks. — This  new  race  may  be  separated  from  Sauropatis 
chloris  forsteni  by  its  longer  bill ;  in  the  male  also  by  the  much  more 
bluish  upper  parts;  practical  obliteration  of  the  blackish  nuchal 
band;  and  mostly  greenish  ear-coverts;  in  the  female  by  the  same 
characters,  though  not  so  pronouncedly.  From  Sauropatis  cJdorifi 
chloris  it  may  be  differentiated  in  the  male  by  the  brighter,  much 
more  bluish  upper  surface;  obsolescent  or  obsolete  blackish  nuchal 
band ;  and  greenish  or  bluish  auriculars ;  in  the  female  by  the  usually 
more  bluish  upper  parts;  more  greenish  ear-coverts;  less  conspicu- 
ous, because  narrower  and  more  greenish-overlaid,  blackish  nuchal 
band.  It  may  readily  be  distinguished  from  Sauropatis  chloris  col- 
laris  by  its  much  more  bluish  upper  parts,  and  somewhat  longer  bill. 

In  this  race  the  female  differs  from  the  male  in  the  duller,  much 
more  greenish  or  olivaceous  (less  bluish)  superior  surface;  wider 

*  Thirteen  Bpeclmens,  from  Java. 
•Twelve  spedmens,  from  Java. 
■Twenty-flve  specimens,  from  Java. 
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and  more  conspicuous  blackish  nuchal  band;  and  more  blackish  (less 
greenish)  ear-coverts. 

Colors  of  the  soft  parts  in  this  form,  as  given  on  the  specimen 
labels  by  the  collectors,  are,  in  the  adult:  Iris  brown  or  brownish 
black;  bill  black,  the  basal  portion  of  mandible  white;  feet  gray; 
and  in  the  juvenal:  Iris  brownish  black;  bill  black,  the  mandible, 
except  its  tip,  gray ;  feet  gray. 

So  far  as  we  have  been  able  to  determine,  Sauropatis  chloria  pal' 
meri  is  confined  to  the  island  of  Java,  though  it  probably  in  due  time 
will  be  found  on  some  of  the  nearby  smaller  islands.  Java  has  been 
designated  as  the  type  locality  of  Sauropatia  cMoria  cMoris  by  von 
Berlepsch^,  but,  as  already  shown*,  quite  erroneously.  The  Javan 
race  has  thus,  therefore,  hitherto  remained  without  a  subspecific 
name. 

Measurements  of  the  specimens  examined  are  given  below : 

Measurements  of  spedmefM  of  Sauropatia  chloris  palmeri. 


Maseuin 

and 
number. 

Sex. 

LocaUty. 

Date. 

Collector. 

Wing. 

Tail. 

Ex- 
posed 

cul- 
mon. 

Tar- 

8U8. 

U.S.N.M. 

Male.... 

...do 

...do 

...do 

...do 

...do 

...do 

Male, 

Im. 
[Malel... 

Male.... 

...do 

"Female" 
l=MaleJ. 

Male.... 

Male, 
im. 

Female. 

...do 

...do 

...do 

July  30,1000 
June  20,1000 
Apr.    6,1000 
May  17,1000 

Oct.     8^1000 
Mar.    8,1000 
May    1,1000 
Nov.  22,1000 

W.  Palmer 

do 

do 

do 

do 

do 

do 

do 

mill. 
106.5 

100 

106 

iia5 

100 
107 
107 

mm. 
63 

70 

70 

60.5 

66 

68w5 

67.5 

mm. 
50 

47.5 

48 

43.5 

45.2 

46 

45 

fimi. 
17.3 

210380 
U.S.N.M. 

210377 
U.8.N.M. 

218080 
U.8.N.M. 

218416 

U.S.N.M. 

210828 
U.S.N.M. 

218028 
U.8.N.M. 

218413 
U.S.N.M. 

do 

Bidtencorg,  Java. 

Ooenoeng  Boender, 
Mt.  Salak,  2400  ft., 
Java.a 

Pelaboean  Batoe,  Java. 

TJenkarang,  Java. 

Buitensorg,  Java 

Keledjetan,  Java 

Wynkoops  Bai,  Java.. 
Java 

16 

16.3 

16.8 

16.8 
16.  6 
16 

210829  ft 
M.  C.  Z. 

30686 
A.  N.  8. 

J.V.Bemmelen 
RlvoUcoUectlon 

do 

J.   Z.   Kanne- 
gieter. 

do 

do 

111.5 
106 

105 

105 

105 

106 

103 
110 

118 
104 

68.5 
60 

n 

67 

67 

66.5 

70 
70 

71 

47.5 
44 

44.5 

47 

45.8 

44 

43 

49 
47 

16 
16.  6 

Phila. 

21440 
A.  N.  8. 

Phila. 

21435 
A.  N.  8. 

rwia. 

56162 

A.  N.  8. 

PhUa. 

56163 

A.  N  8. 

do 

Palaboean  Ratoe,  Java 
do 

Java. 
Depok,  Java 

Oct.     8,1808 

to 
Jan.  31,  1809 
do 

18 
17 

17.2 
16 

Phila. 

56156 

U.S.N.M. 

July  18,1000 
May  10,1000 

Feb.    6,1000 
Apr.    6,1000 

W.  Palmer 

do 

do 

do 

16 

219370 

U.8.N.M. 

218415 

U.S.N.M. 

218020 
U.8.NJI. 

218031 

Qoenoeng  Boender, 
Mt.  Salak,  2400  (t., 
Java. 

Tandjoeng,  Java 

Buitenzorg,  Java 

16 

17 
17 

oTyi)e. 

ft  Not  used  in  measurement  averages. 


>  Abhandl.  Senckenb.  Naturf.  Gesells.,  vol.  84,  Heft  1,  1911,  p.  75, 
'Se^  p.  856. 
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MeasuremenU  of  specimens  of  Sawropatis  Moris  palmeri — Oontdnued. 


Musenm 

and 
nnmber. 

Sex. 

LocaUty. 

Date. 

Collector. 

Wing. 

TaU. 

?5:- 

pond 
oul- 
men. 

aoi. 

tJ.S.N.M. 

218412 
U.8.N.M. 

219827 
U.8.N.M. 

218414 
Am.  Miu. 

Female . 

...do 

...do 

"Male'' 
[:rFemaIe] 

Female. 

...do 

...do 

Female, 
im. 

Female, 
Juv. 

BuitenrorgjJava 

TJibodas,  Mt.  Oede, 

4500  ft.,  Java. 
Mt.  Salak,    2000   ft., 

Java. 
Preanger  Regent, 

western  Java. 

Pandan  Aroem,  Pre- 
anger, western  Java. 

Omstreksn,  Batavla, 
Java. 

do 

Pelaboean,  Tjlbadja, 
Java. 

Ooenong  Pantjar,  Java 

May     1,1909 

Aug.  23,1909 

May    7,1909 

1892 

W.Palmer 

do 

do 

mfa. 
109 

109.6 

11L5 

114 

106 

110 

111 

106.6 

mm. 
68 

72 

78 

70 

66.6 

68.6 

72 

70 

mm. 
46.6 

47 

45.5 

49 

45.6 

45 

42.6 

4S 

1&6 
16.6 
16.6 
16.5 

N.  H. 

60290 
A.  N.  8. 

Phila. 

56160 
A.  N.  8. 

J.   Z.   Kanne- 
gieter. 

do 

16 

Phila. 

56157 
A.  N.  8. 

Phila. 

56158 
A.  N.  8. 

Phila. 

56161 
A.  N.  8. 

Nov.    7-21, 
1897. 

Oct.  14  to 
Nov.5,1897 

do 

do 

do 

I&5 

16.8 

PhUa. 
56159a 

«  Not  used  in  measurement  averages. 

SAUROPATIS  CHLORIS  ARMSTBONGI   (Sharpe). 

Halcyon  chloris  subsp.  a.  armstrongi  Shabpb,  Cat  Birds  Brit  Mus.,  voL  17, 
1892,  p.  277,  pi.  7,  fig.  1  (Sunderbunds  to  Burmah,  Tenasserim,  and 
Slam). 

Halcyon  humii  Shabpe,  Cat  Birds  Brit  Mus.,  vol.  17,*  1892,  p.  281,  pi.  8 
C^Siam  to  the  Malayan  Peninsula  and  Sumatra**;  type  locality  as 
"accepted"  by  Dr.  B.  Hartert*  Mergui,  Tenasserim;  type  in  British 
Museum  is  from  Jaram,  Selangor,  Malay  Peninsula). 

Subspecific  characters. — Similar  to  Sauropatis  chloris  cyanescenSy 
but  very  much  smaller;  upper  parts  of  male,  including  wings,  more 
bluish;  ear-coverts  usually  more  greenish  or  bluish;  black  nuchal 
band  narrower,  obsolete,  or  even  absent,  and  when  present  always 
more  or  less  washed  with  greenish  or  bluish ;  sides  and  flanks  more 
conspicuously  washed  with  buff;  female  with  upper  parts,  particu- 
larly the  pileum,  averaging  rather  lighter;  exposed  edges  of  wing- 
quills  more  bluish  (less  greenish) ;  blackish  nuchal  collar  narrower. 

Measurements. — Male*:  Wing,  94-109  (average,  100.8)  mm,;  tail, 
59-71.5  (64.7) ;  exposed  culmen,  38.5-48  (41.6) ;  tarsus,  13-17  (15.5). 

Female » :  Wing,  95.5-104.5  (average,  99.9)  mm. ;  tail,  64r^9  (65.6)  ; 
exposed  culmen,  40.5-43  (41.3) ;  tarsus,  15-16.5  (15.8). 

Both  sexes*:  Wing,  94^109  (average,  100.4)  mm.;  tail,  59-71.6 
(64.7) ;  exposed  culmen,  37.5-45.5  (41.6) ;  tarsus,  13-17  (15.5). 

1  Novlt  Zool..  vol.  0,  No.  8,  Dec.  16,  1902,  p.  548.    See,  however,  p.  874. 
'  Nine  specimens,  from  Cochin  China,  Slam,  Tenasserim,  India,  and  the  Malay  Peninsula. 
*  Four  specimens,  from  Lower  Slam  and  the  Malay  Peninsula. 

« Fifteen  specimens,  from  Cochin  China,  Slam,  Tenasserim,  India,  and  the  Malay 
Peninsula. 
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Type  locality. — Siam.* 

OeograpMc  distribution. — ^Indo-Malayan  region,  north  to  south- 
^n  Siam,  coast  region  of  Burmah,  and  the  southeastern  part  of 
Bengal,  India  (Sunderbunds) ;  west  to  the  Sunderbunds,  the  west- 
em  coast  of  the  Malay  Peninsula  and  its  islands,  including  the 
Mergui  Ai'chipelago  and  Pulo  Lankawi ;  south  to  the  southern  Malay 
Peninsula,  the  island  of  Singapore,  and  Cochin  China;  and  east  to 
the  eastern  coast  of  the  Malay  Peninsula  and  Cochin  China. 

Remarks. — ^This  is  a  form  undoubtedly  worthy  of  recognition, 
though  not  a  species  as  often  regarded;  it  is  one  of  the  smallest  sub- 
species of  Sofwropatis  chloris.  From  Sauropatis  chloris  pahaeri  of 
Java,  it  differs  by  reason  of  its  much  reduced  size,  also,  in  the  male, 
by  usually  more  bluish  upper  parts,  and,  in  the  female,  by  its  more 
greemsh  upper  surface.  It  may  be  separated  from  Sauropatis 
chloris  coUaris  by  its  much  smaller  size,  much  more  bluish  upper 
surface,  and  somewhat  more  evident  black  nuchal  band  in  the  male; 
and  ordinarily  darker,  more  greenish  upper  parts,  with  wider  black 
nuchal  band  in  the  female.  It  may  be  distinguished  from  Sauropatis 
chloris  forsterd  by  its  smaller  size,  also,  in  the  male,  by  its  much  more 
bluish  upper  parts,  more  greenish  ear-coverts,  and  narrower,  black 
nuchal  band;  in  the  female  by  the  somewhat  wider  black  nuchal 
band  and  more  greenish  auriculars.  Compared  with  Sauropatis 
chloris  chloris  it  is  much  smaller,  with,  in  the  male,  the  wings  more 
bluish,  the  upper  surface  averaging  darker,  the  black  nuchal  band 
much  narrower  or  obsolescent,  the  ear-coverts  more  greenish,  and 
the  sides  and  flanks  conspicuously  buffy ;  and,  in  the  female,  the  wings 
decidedly  more  bluish  and  more  contrasted  with  the  back,  the  upper 
parts  averaging  darker,  the  black  nuchal  band  narrower,  and  the 
auriculars  more  greenish. 

A  single  specimen  marked  ^ India''  is  larger  than  any  other  of 
our  present  series,  but  is  otherwise  not  different.  Birds  from  the 
Mergui  Archipelago  apparently  do  not  differ  from  those  found  on 
the  near-by  Malay  Peninsula. 

Examples  from  Cochin  China  and  Siam  are,  in  both  size  and 
color,  apparently  identical  with  birds  from  the  Malay  Peninsula.  I 
am,  in  fact,  unable  to  find  any  satisfactory  differences  between  speci- 
mens from  various  localities — Siam,  Burmah,  and  the  central  and 
southern  Malay  Peninsula — to  warrant  at  present  any  further  racial 
subdivision.  Thus  I  am  not  able  to  distinguish  Sauropatis  humUy 
even  as  a  subspecies,  since  typical  examples  of  both  Sauropatis 
chloris  armstrongi  and  so-called  humii  occur  throughout  the  same 
regions,  together  witlf  various  intermediates  which  completely  oblit- 
erate the  significance  of  the  characters  assigned  to  separate  the  two 


^Type  In  British  Museam. 
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form&  The  theory  that  one  form  migrates  mto  the  territory  of  the 
other,  besides  being  improbable,  would  help  us  little,  for  both 
armstrongi  and  ^^  humii ''  occur  in  the  north  as  well  as  in  the  south. 
The  bird  described  as  Halcyon  hwnm  by  Doctor  Sharpe*  is  sup- 
posed to  be  more  uniformly  bluish  above  thar.  Sawropatis  cJUorns 
armstrongi,  and  to  lack  the  blackish  nuchal  bund  of  the  latter ;  but 
the  evidence  of  intermediates  points  to  the  probably  correct  conclu- 
sion that  this  plumage  represents  the  extreme  development  of  the 
fully  adult  male  Sawropatia  chloris  armstrongi,  possibly  even  to  be 
regarded  as  a  blue  phase,  for  all  the  males  are  by  no  means  so 
bluish.  The  most  greenish  birds,  however,  are  females,  and  although 
there  is  no  absolute  line  of  demarcation  between  the  sexes,  the  fe- 
males are  usually  duller,  very  much  more  greenish  above,  including 
the  wings,  with  ear-coverts  and  nuchal  band  more  blackish,  and  sides 
of  body  without  buffy  tinge.  Although  with  this  view  of  relation- 
ship, a  wide  range  of  color  variation  must  be  allowed  in  Saiuropatia 
chloris  armstrongi,  it  is  not  so  very  much  greater  than  occurs  in  some 
of  the  other  races.  The  most  bluish  old  males  of  Sauropatis  cTUaris 
armstrongi  (="  hv/mii  ")  are  in  this  respect  more  highly  colored  than 
any  unworn  eicamples  of  Sauropatis  chloris  cyanescens  that  I  have 
seen,  but  in  some  cases  the  difference  is  not  great.  The  occurrence  of 
Sauropatis  chloris  armstrongi  in  either  Borneo  or  Sumatra  is  of 
course  erroneous,  and  the  specimens  so  recorded  by  Doctor  Sharpe' 
belong  to  Sauropatis  chloris  cyanescens. 

The  colors  of  the  soft  parts  in  this  race  as  given  on  specimen  labels 
are  as  follows :  Iris  dark  brown  or  blackish  brown ;  bill  black,  the  base 
of  mandible  creamy  white;  feet  pale  plumbeous,  plumbeous  gray, 
dark  plumbeous,  or  dark  brown,  the  claws  black. 

The  proper  name  for  this  subspecies  is  Sauropatis  chloris  arm- 
strongi;  for  although  Doctor  Sharpe  described  his  Halcyon  chloris 
subsp.  a.  armstrongi '  and  Halcyon  humii  *  in  the  same  volume,  the 
former  has  anteriority.  The  only  indication  of  type  locality  given  for 
Sauropatis  chloris  armstrongi  is  the  statement  that  it  occurs  from 
the  Sunderbunds  to  Burmah,  Tenasserim,  and  Siam,"  The  type  in 
the  British  Museum  is,  however,  so  Mr.  Charles  Chubb  informs  me,' 
one  of  the  Oould  collection  from  Siam. 

Similarly,  no  more  definite  indication  of  type  locality  was  given 
for  Sharpe's  Halcyon  humii  •  than  "  Siam  to  the  Malay  Peninsula  and 
Sumatra."  Doctor  Hartert  subsequently  designated  Mergui,  Tenas- 
serim as  the  typical  locality ;  but  the  type  of  this  form  is  still  in  the 

>Cat  Birds  Brit  Mus.,  toL  17,  1892,  p.  281  (Jaram,  Selangor,  Malay  Peninsula). 

•  Idem,  pp.  278.  288. 

•  Idem.  p.  277,  pi.  7,  flg.  1. 

•  Idem.  p.  281,  pi.  8. 

•  In  a  letter. 

•Cat  Birds  Brit  Mus..  vol.  17.  1892.  p.  281. 
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Sritish  Museum,  and  is  from  Jaram,  Selangor,  Malay  Peninsula; 
for  i^hich  information  I  am  further  indebted  to  Mr.  Charles  Chubb.^ 
Tlie  latter  must  therefore  be  considered  the  proper  type  locality  of 
Halcyon  hmnU  Sharpe. 

Measurements  of  the  specimens  of  Sauropatis  chZoria  armstrongi 
examined  in  the  present  connection  are  presented  in  the  appended 
table. 

Measurements  of  specimens  of  Sauropatis  chloris  armstrongi. 


Mnaeum 
and 

Sex. 

Locality. 

Date. 

Collector. 

Total 
length.a 

Wing. 

TaU. 

Ex- 

posed 

cul- 

men. 

Taiw 
sns. 

mm. 

mm. 

mm. 

mm. 

mm. 

TJ.S.N.M. 

Male... 

Prahmon,    Trang, 
Lower  Siam. 

Mar.  22,1896 

Dr.W.L.Ab- 

228.6 

94 

61 

40 

15 

153794 

bott. 

U.S.N.M. 

153793 
TJ.B.N.M. 

...do... 

Trang,  Lower  Siam 

Mar.    1,1896 

do 

24L5 

103 

62 

42.5 

16 

...do.... 

PuloLankawi,Ma. 
lay  Peninsula. 

Deo.    2,1899 

do 

241.5 

10L5 

67.5 

4L5 

16 

173042 

U.S.N.M. 

...do... 

Bentinck    Island, 

Mar.    9,1900 

do 

254 

101 

68 

43 

15.5 

173040 

Mergul  Archipel- 
ago, Malay  Pen- 

insula. 

U.S.N.M. 

...do... 

Loughborough  Is- 

Jan.  24,1900 

do 

241.5 

99 

63.5 

42 

16 

173039 

chipelago,  Malay 
Peninsula. 

U.S.N.M. 

...do... 

Victoria       Point, 

Mar.  30,1900 

do 

248 

106 

66 

42.5 

17 

173041 

Tenasserim. 

MC.Z. 

[Male.]. 

India 

109 

7L5 

41.3 

16.2 

34775 

U.8  N.M. 

...do... 

Klon^  Yal.  soath- 
eastem  Siam. 

Jan.     6,1915 

C.B.Kloss.. 

98 

65 

43 

18 

248977 

M.C.Z. 

Male... 

Cochin  China 

Oct.   22,1879 

OUbert  Ti- 

95.5 

59 

38.5 

15.2 

26006 

vant. 

U.S.N.M. 

female 

Prahmon,    Trang, 

Mar.  26,1896 

Dr.W.L.  Ab- 

24L5 

98.5 

64 

41 

15 

153795 

Siam. 

bott. 

U.S.N.M. 

...do... 

Tanjong    Laboha, 

Sept.  30, 1900 

do 

288.5 

95.5 

66 

40.6 

15 

175056 

Trinjeganu,    Ma- 
lay Peninsula. 

U.S.N.M. 

153792 
U.S.N.M. 

...do... 

Trang,  Lower  Siam 

Feb.  25,1896 

do 

24L5 

101 

64.5 

41.5 

16.5 

...do... 

Pulo        Lankawi, 

Dec.    2,1899 

do 

254 

104.5 

69 

43 

16.5 

173043 

Malay  Peninsula. 

U.S.N.M. 

...Im.... 

Malacca 

98 

63 

37.5 

15 

79247 

U.S.N.M. 



India 

1839 

Barrot 

101 

63 

45.6 

16 

28546 

•  Measured  In  the  flesh  by  the  collector. 
SAUROPATIS  CHLORIS  DAVISONI   (Sharpe). 

Halcyon  humii  subsp.  p.  davisoni  Shabfe,  Cat  Birds  Brit  Mas.,  vol.  17, 
1892,  p.  282  (Andaman  Islands). 

Svhapecifio  characters, — Similar  to  Sauropatis  chloris  armstrongi^ 
but  male  with  all  the  posterior  lower  surface  and  the  white  cervical 
collar  usually  much  sujffused  with  buff;  upper  parts  averaging  duller, 
more  greenish,  particularly  on  the  back  just  below  the  white  collar, 
where  the  greenish  is  often  shaded  with  dusky;  ear-coverts  usually 
more  blackish;  black  nuchal  band  more  conspicuous,  less  washed 
with  greenish;  female  with  white  cervical  collar  tinged  with  buff; 
and  with  the  back  blackish  just  below  this  white  collar. 

1  In  a  letter. 
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Measurements. — Male:*  wing,  100-104  (average,  101.3)  mm.;  tail, 
66-69.5  (67.2) ;  exposed  culmen,  39-43  (40.8) ;  tarsus,  14-16.5  (15.5). 

Female:'  Wing,  101.6-106.5  (average,  104.5)  mm.;  tail,  67.5-71 
(69.6) ;  exposed  culmen,  40-41.5  (40.8) ;  tarsus,  16-16.5  (15.7). 

Both  sexes:"  Wing,  100-106.5  (average,  103.1)  nmi.;  tail,  66-71 
(68.6) ;  exposed  culmen,  39-43  (40.8) ;  tarsus,  14r-16.5  (15.6). 

Type  locality. — ^Aberdeen,  South  Andamans.^ 

Geographic  distribution. — ^Andaman  Islands. 

Remarks. — ^The  strong  buflf  tinge  of  the  whitish  cervical  collar 
and  of  the  posterior  lower  parts  is  the  most  conspicuous,  though  not 
the  only,  character  separating  this  form  from  Sauropatis  cKloris 
armstronffi^  and,  indeed,  from  the  other  subspecies  of  Sauropatig 
chloris  as  well.  This  buff  suffusion  is  not  due  to  immaturity,  as  some 
ornithologists  appear  to  have  supposed,  but  is  present  in  all  adult  m,aUs^ 
with,  of  course,  some  individual  variation  in  extent  and  intensity ;  and 
is  almost  entirely  lacking  in  the  females,  excepting  on  the  cervical 
collar,  where,  however,  it  is  less  pronounced  than  in  the  males.  The 
female  of  JSateropatis  chloris  davisoni  is  superficially  very  much  like 
the  same  sex  of  Sauropatis  chloris  arm^trongi^  but,  with  the  excep- 
tion of  the  buff  tinge  on  the  lower  parts,  differs  as  does  the  male, 
though  in  somewhat  less  degree.  From  Sauropatis  chloris  cyanescens 
the  present  race  may  be  distingui^ed  by  its  smaller  size;  strong  buff 
suffusion  on  the  white  cervical  collar  and  posterior  lower  parts; 
duller,  darker,  and  more  greenish  upper  surface,  with  a  dusky  shade 
on  the  back  just  below  the  white  cervical  collar.  From  Sav/ropatis 
chloris  chloroptera^  the  Andaman  race  differs  so  much  in  its  reduced 
size  and  strong  suffusion  of  buff  on  lower  parts  and  cervical  collar 
that  more  detailed  comparison  is  unnecessary. 

The  female  of  Sauropatis  chloris  davisoni^  except  in  the  conspicu- 
ous lack  of  buff  on  the  under  surface,  differs  rather  less  from  the 
male  than  does  the  female  in  some  other  forms :  She  is  rather  duller, 
more  greenish  above,  particularly  on  the  wings,  and  has  more  no- 
ticeably blackish  ear-coverts  and  nuchal  band.  The  immature  female 
is  more  brownish  on  the  upper  surface  than  the  adult,  duller  on  the 
wings,  and  has  the  white  feathers  of  cervical  collar  and  breast  tipped 
with  dusky.  An  immature  male  from  Macpherson  Strait,  South  An- 
daman Island,  differs  from  the  adult  of  the  same  sex  principally  in 
its  duller,  less  bluish  upper  surface,  including  the  wings,  and  in 
the  dusky  tips  on  the  cervical  collar  and  entire  breast. 

The  colors  of  the  soft  parts  in  this  race,  as  noted  on  specimen 
labels,  are :  Bill  black,  the  basal  portion  of  mandible  white  or  pinkish 
gray ;  feet  dull  or  light  purplish  brown. 

^Four  speciinens,  from  the  Andaman  Itlanda. 
'Five  specimens,  from  the  Andaman  Islands. 
■Nine  specimens,  from  the  Andaman  Islands. 
«T7pe  of  male  in  British  Mnsenm. 
•  See  p.  879. 
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The  locality  given  in  the  original  description  of  this  race^  was 
simply  Andaman  Islands.  The  type  of  the  male  in  the  British  Mu- 
seum^ came  from  Aberdeen,  South  Andamans;  the  female  from  the 
Little  Coco  Islands.  The  male  should  be  considered  the  type,  and 
the  type  locality  thus  Aberdeen. 

Measurements  of  the  specimens  examined  are  given  in  the  follow- 
ing table : 

Measurements  of  specimena  of  Sauropatis  chloris   daviaoni. 


a  Measured  in  the  fleflh  by  the  collectot 
SAUROPATIS  CHLORIS  AZELA,  new 

Subspecific  characters. — ^Most  like  Sauropatis  chloris  davisoni^  but 
tail  somewhat  shorter;  in  the  male,  entirely  lacks  buff  on  the  light 
cervical  collar,  and  has  much  less  buff  on  lower  parts,  this  color 
being  confined  to  sides  and  flanks;  in  the  female  the  upper  surface 
is  darker  and  more  brownish. 

Description. — Type,  adult  male.  No.  180686,  U.S.N.M.;  Engano 
Island,  western  Sumatra,  November  19,  1904;  Dr.  W.  L.  Abbott. 
Back,  scapulars,  and  pileum,  brownish  bottle  green,  rather  darkest 
and  most  brownish  on  the  last;  a  large,  almost  concealed  patch  of 
white  on  the  occiput;  a  narrow  blackish  nuchal  band;  a  broad  white 
cervical  collar;  lower  back,  rump,  and  upper  tail-coverts,  bluish 
beryl  green ;  wings  fuscous,  the  lesser  and  median  coverts  dull  green, 

1  Sharpe,  Cat.  Birds  Brit.  Mus.,  vol.  17,  1892,  p.  282. 
*Mr.  Ctiarles  Chubb,  in  a  letter. 
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rather  lighter  and  more  bluish  than  the  back,  the  greater  coverts 
and  exposed  portions  of  wing-quills,  excepting  the  tips,  deep  tur- 
quoise blue,  in  places  more  greenish;  tail  of  the  same  color;  lores 
black;  supraloral  spot  creamy  white;  a  narrow  line  over  the  eye  and 
a  spot  on  lower  eyelid  white;  remainder  of  sides  of  head  dull  bottle 
green,  the  posterior  auriculars  blackish;  entire  lower  surface  white, 
the  sides  of  body  washed  with  buff. 

Measurements.— Msle:^  Total  length,*  22fr-286  (average,  232.7) 
mm.;  wing,  100-108  (101.7);  tail,  68-66.5  (64.8);  exposed  culmen, 
89.5-41.5  (40.7) ;  tarsus,  15.5-16  (15.7). 

Female:*  Total  length,*  281-241  (average,  2875)  mm.;  wing,  100- 
108  (101.8) ;  taU,  63.5-68.5  (65.9) ;  exposed  cubnen,  42-44.5  (48.1) ; 
tarsus,  15-16  (15.4). 

Both  sexes:*  Total  length,*  228-241  (average,  285.8)  mm.;  wing, 
100-103  (101.4);  tail,  63-68.5  (65.2);  exposed  culmen,  39.5-44.5 
(42.1) ;  tarsus,  15-16  (15.5). 

Type  locality. — ^Engano  Island,  Barussan  Islands,  western  Su- 
matra. 

Geographic  distribution. — Engano  Island,  western  Sumatra. 

Remarks. — ^This  island  race  is  decidedly  smaller  than  Sauropatis 
cJdoris  cMoris^  Sauropatis  chloris  eyanescenSj  Sauropatis  chloris 
collarisj  and  Sauropatis  chloris  chZoroptera;  *  and,  curiously  enough, 
like  forms  of  so  many  other  species  from  the  islands  off  the  western 
coast  of  Sumatra  most  closely  resembles  the  race  indigenous  to  the 
Andaman  Islands — another  case,  apparently,  of  parallel  develop- 
ment. It  may  be  distinguished  from  Sauropatis  chloris  cyanescens 
by  its  much  smaller  size;  in  the  male  by  darker,  more  greenish  (less 
bluish)  upper  parts,  with  thus  more  contrast  between  back  and 
wings;  and,  in  the  female,  by  darker,  more  olive  brownish  upper 
surface.  From  Sauropatis  chloris  armstrongi  it  may,  in  the  male,  be 
separated  by  its  darker,  more  brownish  and  greenish  upper  parts; 
usually  more  greenish  wings;  more  blackish  ear-coverts;  more  con- 
spicuous blackish  nuchal  band ;  and  less  pronounced  buffy  suffusion 
on  the  sides  and  flanks;  and,  in  the  female,  by  darker,  somewhat  more 
olivaceous  upper  surface;  more  greenish  (less  bluish)  wings;  wider 
blackish  nuchal  band ;  and  ordinarily  more  blackish  auriculars.  The 
female  of  Sauropatis  chloris  azela  differs  from  the  male  in  much 
darker,  duller,  more  brownish  upper  parts,  more  greenish  wings,  and 
lack  of  any  buff  on  sides  and  flanks. 

1  Three  Bpedmens,  from  Bngano  Island. 

*  Measured  in  the  flesh  by  the  collector. 
*Fonr  spedmens,  from  Bngano  Island. 

*  Seven  specimens,  from  Engano  Island. 

*  See  p.  879. 
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Measurements  of  the  type  series  are  as  below : 

MetuuremenU  of  Mpeokneiu  of  SciuropaiiB  cfUoris  aaela. 


Ex- 

u.aN.ic. 

number. 

Sex. 

LooaUty. 

Date. 

CoUector. 

Total 
leDsth.a 

Wing. 

TaO. 

posed 
cul- 
men. 

Tarw 

808. 

mm. 

mm. 

mm 

mm. 

mm. 

180686... 

Male... 

Engano  Island, 
western  Bu- 
matra.fr 

Not.  19,W0I 

Dr.  W.  L. 
Abbott. 

228 

102 

63.5 

41.5 

15.5 

180687... 

...do.... 

do 

Nov.  34,1904 

do 

235 

103 

66.5 

41 

16 

180685... 

...do.... 

do 

Nov.  17,1904 

do 

236 

100 

63 

39.5 

15.6 

180682... 

Female 

do 

Nov.    2,1904 

do 

241 

103 

65.6 

42 

16 

180684... 

...do.... 

do 

Nov.  11,1904 

do 

241 

102 

68.5 

44.5 

15 

180683... 

...do — 

do 

Nov.    3,1904 
Nov.    2,1904 

do 

236 

100 

63.5 

43.5 

15.5 

180681... 

...do.... 

do 

do 

231 

100 

66 

42.5 

Iff 

a  ICeasored  In  the  flesh  by  the  collector.  (Type. 

SAUBOPAHS  GHLOSIS  CHIX>BOPTBRA.  new  ■ribmpMlea. 

Subapeoiflc  characters. — Similar  to  Sauropatis  cJUoris  ct/anesoena^ 
but  wing  and  tail  longer;  male  with  upper  parts,  particularly  the 
exposed  upper  surface  of  the  closed  wings,  much  more  greenish; 
pileum  usually  darker;  black  nuchal  band  averaging  rather  nar- 
rower and  more  washed  with  green;  auriculars  less  green-washed; 
and  the  sides  and  flanks  noticeably  tinged  with  buff;  female  with 
upper  parts  much  duller,  more  brownish  olive;  exposed  upper  sur- 
face of  closed  wings  more  greenish. 

Description.— Tjj^Q^  adult  male,  No.  179771,  U.S.N.M.,  Sibabo  Bay, 
Simalur  Island,  northwestern  Sumatra,  October  23, 1902 ;  Dr.  W.  L. 
Abbott.  Back  and  scapulars  terre-verte  green ;  ^  pileum  similar,  but 
darker  and  much  tinged  with  olive  brown;  a  large  concealed  white 
occipital  patch ;  a  narrow  black  nuchal  band,  succeeded  posteriorly 
by  a  wide  white  cervical  collar;  lower  back,  rump,  and  upper  tail- 
coverts,  bluish  beryl  green ;  wings  fuscous,  the  lesser  coverts  mostly 
terre-verte  green  like  the  back,  the  other  wing-coverts  bluish  beryl 
green,  the  exposed  surface  of  the  wing  quills,  except  at  the  tips, 
deep  turquoise  blue;  tail  deep  turquoise  blue;  lores  black;  supraloral 
spot  creamy  white;  a  narrow  line  over  the  eye  and  a  spot  on  lower 
eyelid  white;  otherwise  the  sides  of  the  head  are  terre-verte  green, 
excepting  the  posterior  portion  of  auriculars,  which  is  blackish,  con- 
tinuous with  the  black  nuchal  band ;  entire  lower  surface,  including 
the  lining  of  wings,  white,  the  sides  of  body  strongly  washed  with 
buff;  feet  dark  brown;  bill  black,  the  basal  two-thirds  of  mandible 
white. 

Measurementa. — ^Male:*  Wing,  107-118  (average,  112.8)  mm.;  tail, 
72-78  (74.2) ;  exposed  culmen,  44.5-49  (46.7) ;  tarsus,  16.3-18  (17.1). 

^  Rldgway,  Nomenclatare  of  Colors  for  Naturalists*  1880. 
*  Ten  specimens,  from  Simalor  Island  and  the  Batu  Islands. 
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Female :  ^  Wing,  108-117.6  (average,  112.6)  mm. ;  tail,  69-78  (73.7) ; 
exposed  culmen,  43.6-60  (46.8) ;  tarsus,  16-18  (16.9). 

Both  sexes: » Wing,  107-118  (average,  112.7)  mm. ;  tail,  69-78  (74) ; 
exposed  culmen,  43.6-60  (46.7) ;  tarsus,  16-18  (17). 

Type  locality. — Sibabo  Bay,  Simalur  Island,  Barussan  Islands, 
western  Sumatra. 

Geographic  distribution. — Simalur  Island,  Pulo  Siumat  (near 
Simalur  Island),  the  Batu  Islands,  Pagi  Islands,  and,  excepting  Nias 
Island,  doubtless  other  adjacent  and  intervening  islands  of  the  Barus- 
san chain. 

Remarks. — ^The  most  conspicuous  characters  separating  this  new 
subspecies  from  Sauropatis  cMoris  cyanescens  are  its  more  greenish 
wings  and  upper  parts,  and  larger  size.  As  in  all  the  races  of  this 
difficult  species  these  characters  are  not  entirely  constant,  but  are 
excellent  average  distinctions.  The  buffy  suffusion  on  the  sides  is 
not  due  to  immaturity,  and  seems  to  be,  as  in  Sauropatis  chloris 
davisoni^  a  reliable  character,  for  in  Sauropatis  chJoris  and  Sawnh 
patis  chloris  cyanescens  it  appears  but  seldom  and  then  usually 
as  a  mere  trace.  From  Sauropatis  chloris  armstrongi  of  the  Malay 
Peninsula  the  present  form  differs  in  its  very  much  larger  size;  also, 
in  the  male,  in  much  more  greenish  upper  parts,  especially  exposed 
surface  of  closed  wings;  darker  more  brownish  pileum;  more  blackish 
auriculars  and  nuchal  band;  rather  smaller  white  supraloral  spot; 
and  somewhat  less  pronounced  buffy  suffusion  on  the  sides  and  flanks; 
and,  in  the  female,  by  reason  of  much  more  olive  brownish  (less  bluish) 
upper  surface;  less  greenish  ear-coverts;  wider  black  nuchal  band; 
and  more  greenish  (less  bluish)  outer  edges  of  the  upper  surface  of 
the  wing-quills.  It  maybe  separated  from  Sauropatis  chloris  aeela  by 
its  much  larger  size;  also,  in  the  male,  by  the  more  greenish  outer 
edges  of  the  superior  surface  of  wing-quills ;  and,  in  the  female,  by 
the  same  character  as  well  as  by  lighter  upper  parts.  Compared 
with  Sauropatis  chloris  davisoni  it  is  much  larger;  the  male  is  with- 
out buffy  suffusion  on  the  white  cervical  collar;  has  much  less  buff  on 
the  lower  parts,  and  this  restricted  to  sides  and  flanks;  the  upper 
surface  darker,  usually  more  brownish,  particularly  on  the  pileum; 
the  ear-coverts  more  blackish ;  and  the  black  nuchal  band  more  in  evi- 
dence; while  the  female  is  darker,  more  olive  brownish  above;  with 
the  ear-coverts  less  greenish;  the  exposed  outer  edges  of  superior 
surface  of  wing-quills  more  greenish  (less  bluish) ;  the  under  sur- 
face and  white  cervical  collar  without  creamy  wash. 

The  female  of  Sauropatis  chloris  cJdoroptera  may  be  distinguished 
from  the  male  by  the  noticeably  duller,  more  brownish  back,  less 
bluish  wings,  and  entire  lack  of  buffy  suffusion  below. 

^  Seven  specimens,  from  Simalur  Island,  North  Pagl  Island,  and  the  Batu  Islands. 
*  Seventeen  specimens,  from  Simalur  Island,  North  Pagl  Island,  and  the  Batu  Islands. 
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The  bird  from  the  Pagi  Islands  appears  to  be  the  same  as  that 
from  Simalur  Island,  though  we  have  but  a  single  example,  and 
that  a  female,  for  comparison.  Birds  from  the  Batu  Islands  are 
somewhat  lighter  in  color  above  than  typical  Sauropatis  chloris 
chloroptera  from  Simalur  Island,  and  also  average  slightly  smaller; 
but  these  differences  do  not  now  appear  significant  enough  for  sub- 
specific  distinction.  These  Batu  Islands  birds  are,  in  fact,  interme- 
diate between  Sauropatis  chloris  chloroptera  of  Simalur  Island 
and  Sanjaropatis  chloris  amphiryta  of  Nias  Island,^  but  are  nearer  the 
former,  with  which,  for  the  present,  we  include  them.  Average 
measurements  of  examples  from  the  different  islands  compare  as 
follows: 


LooaUties. 


wing. 


Tail. 


Exposed 
culxnen. 


Tarsus. 


FfT«  males,  from  Slmahir  Island  and  Polo  Shimat. 

Five  males,  from  the  Batu  Islands. 

One  female,  from  Simalur  bland. 

One  female,  from  North  Pagi  Island. 

Fhre  females,  frt)m  the  Batu  Islands. 


114.2 

111.3 

114.6 

113 

112.2 


74.7 

73.7 

78 

72 

74.2 


47.5 
4&.0 
60 


46 


17.2 

16.0 

17 

16 

17.1 


The  data  on  the  colors  of  the  soft  parts  gleaned  from  the  labels  of 
the  specimens  examined  are  as  follows :  In  the  adult  the  iris  is  dark 
brown,  light  brown  or  brownish  black;  the  bill  black  or  blackish 
blue;  the  basal  portion  of  mandible  white;  and  the  feet  gray,  bluish 
gray,  dull  olive,  dark  brown  or  black.  In  the  juvenile  stage  the  iris 
is  given  as  light  brown;  the  bill  black,  with  basal  part  of  mandible 
white;  and  the  feet  gray. 

Detailed  measurements  of  the  specimens  examined  are  added 
herewith : 

MeasurementB  of  specimens  of  Sauropatis  chloris  chloroptera. 


» Measured  in  the  flesh  by  the  oollector. 
I  See  p.  382. 


bType, 
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Measurements  of  specimens  of  Sauropatis  cMoris  chloroptera — Oontiiiued. 


Museum 

and 
number. 


Sez. 


LoeaUty. 


Date. 


CoBeotor. 


Total 
length.^ 


Wing. 


Ex- 
posed Tbi^ 
col-    — 


A.N.8. 

Phila. 

£6150 
A.  N.  8. 

PhJIa. 

66155 
A.N.8. 

Phiia. 

56154 
U.S.N.M. 

179764 
U.S.N.M. 

179768 
A.  N.  8. 

Phila. 

66148 
A.  N.  8. 

Phila. 

56147 
A.  N.  8. 

Phila. 

66162 
A.N.8. 

PhOa. 

66153 
U.8.N.M. 

179770 


..do... 

..do... 

Female, 

im. 
Female. 

Female, 
Im. 

Female. 
...do.... 
...do.... 
...do.... 


Polo  Plni,  Bato 
Islands,  irestem 
Sumatra. 

Pulo    TeUo,   Batu 
Islands,  western 
Sumatra. 
..—.do.... •....••••. 


Oct-NoT., 
1896. 

Aug.    1,1896 
....do. 


J.  Z.  Kan- 
negleter. 

do 


.do.. 


North  Pagi  Island, 
western  Sumatra. 

Batu  Islands,  west- 
em  Sumatra. 

Pulo  Tana  llasa, 
Batu  Islands, 
western  Sumatra. 

. ... .uO.... .......... 


Pulo  Tello,  Batu 

Islands,  western 

Sumatra. 
....do. July  Sl,1896 


Jan.  1,1908 
Feb.  10,1908 
Aug.  36,1896 


Oct.-Nov., 
1896. 

Aug.    8,1896 


Dr.  W.  L. 

Abbott. 
.....do. 

J.  Z.  Kan- 
nlc^ter. 

.....do. 


360 
260 


.do.. 


..do.. 


Slbabo  Bay,  Sima-  '  Oct  28,1902 
lor  Island,  west-  ! 
em  Somanra.       i 


Dr.  W.  L. 
Abbott. 


mm. 
108 


US 

U4.5 

US 
108 
10&6 

U7.6 

U7.S 

109.5 

114.5 


74.6) 

74 

72 


M.S 

47.6 
47 


44 


l&S 

17.8 

17 

16 
17 


4S.&  17 


46L5 

60 


60 


l&S 
18 
16u6 
17 


a  Measured  in  the  flesh  by  the  oolleotor. 
SAUBOPATIS  CHL0RI8  AMPHIRTTA,  new  aabtpedes. 

Subspeci-fio  charajctera. — Similar  to  San/ropatis  cJdoria  chloroptera^ 
but  slightly  smaller;  male  with  upper  surface  lighter,  more  clearly 
greenish  (not  so  dull  or  olivaceous) ;  sides  and  flanks  much  less 
tinged  with  buff;  female  with  superior  parts  lighter,  less  brownish 
or  olivaceous  (more  clearly  greenish) ;  and  auriculars  more  greenish 
(less  blackish). 

Description.— Typej  adult  male,  No.  179765,  U.S.N.M.;  Lafau, 
Nias  Island,  western  Sumatra,  March  21,  1908;  Dr.  W.  L.  Abbott 
Back,  scapulars,  and  pileum,  sea  green,  darker  and  somewhat  brown- 
ish on  the  last;  a  large,  almost  concealed  patch  of  white  on  the  oc- 
ciput; a  narrow  blackish  nuchal  band,  somewhat  washed  with  green; 
a  broad  white  cervical  collar;  lower  back,  rump,  and  upper  tail- 
coverts,  dull  bluish  beryl  green;  wings  fuscous,  the  lesser  coverts 
mostly  green  like  the  back,  the  greater  coverts  and  exposed  portions 
of  wing-quills,  excepting  the  tips,  deep  turquoise  blue,  in  places  some- 
what more  greenish;  tail  of  the  same  color;  lores  black;  supraloral 
spot  creamy  white,  a  narrow  line  over  the  eye  and  a  spot  on  lower 
eyelid  white;  remainder  of  sides  of  head  dull  sea  green,  the  posterior 
auriculars  black;  entire  lower  surface  white,  the  sides  of  body 
washed  with  buff. 
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Measurements. — ^Male*:  total  length,*  260  mm.;  wing,  108.5;  tail, 
76 ;  exposed  culmen,  44.5 ;  tarsus,  16.5. 

Female »:  total  length,*  253-266  (average,  258.8)  mm.;  wing,  108- 
114  (111.2) ;  taU,  70-76.5  (78.4) ;  exposed  culmen,  44-48  (46.1) ;  tar- 
sus, 16.5-17.5  (17). 

Both  sexes*:  total  length*,  258-266  (average,  259)  mm.;  wing, 
108-117.5  (average,  111.8)  mm.;  tail,  70-76.5  (73.7) ;  exposed  culmen, 
4ArA&  (45.8) ;  tarsus,  16.5-17.5  (17). 

Type  locality. — ^Lafau,  Nias  Island,  Barussan  Islands,  western 
Sumatra. 

Geographic  distribution. — Nias  Island  and  the  northwestern  coast 
of  Sumatra. 

Remarks. — ^This  race  is  separable  from  Swunropaiis  cJdoris  cyane- 
scens  by  somewhat  greater  size;  also,  in  the  male,  by  the  duller,  more 
greenish  or  brownish  (less  bluish)  upper  parts,  and  more  greenish 
(less  bluish)  wings;  in  llie  female  by  more  greenish  (less  bluish) 
wings,  and  slightly  duller,  more  olivaceous  upper  surface.  From 
Sauropatis  chioris  azela,  of  Engano  Island,  it  is  distinguishable  by 
its  much  larger  size ;  also,  in  the  male,  by  lighter  upper  parts  and 
more  greenish  exposed  surface  of  wing-quills;  and,  in  the  female,  by 
much  lighter  upper  surface,  and  more  greeniah  (less  bluish)  exposed 
surface  of  wing-quills.  It  differs  from  Sawropatis  cJdoris  davisoni 
in  its  decidedly  larger  size;  the  male  is  also  lighter,  rather  more 
greenish  (less  bluish)  above,  the  exposed  surface  of  the  wing-quills 
much  more  greenish;  the  sides,  flanks,  and  white  cervical  collar  with 
little  or  no  buffy  tinge;  the  female  is  rather  more  brownish  above, 
especially  on  the  pileum,  with  the  exposed  upper  surface  of  wing- 
quills  more  greenish  (less  bluish),  and  the  cervical  white  collar  and 
lower  parts  lacking  creamy  or  buffy  tinge. 

The  female  of  Sauropatis  chioris  amphiryta  differs  from  the  male 
in  much  darker,  more  olivaceous  upper  parts,  and  in  all  lack  of  buffy 
on  the  lower  surface. 

A  single  adult  male  from  Loh  Sidoh  Bay,  on  the  mainland  of 
northwestern  Sumatra,  agrees  so  closely  with  specimens  of  the  pres- 
ent race  from  Nias  Island  that  it  seems  to  be  referable  here  rather 
than  to  any  of  the  other  subspecies. 

The  colors  of  soft  parts,  so  far  as  mentioned  on  the  labels  of  speci- 
mens are :  Maxilla  black;  mandible  pinkish  white,  with  tip  and  edges 
black. 

^One  ■peclmen,  from  Nias  Island. 

*  Measured  in  the  flesh  by  the  coUector. 
'Four  specimens,  from  Nias  Island. 

*  Six  specimens,  from  Nias  Island. 
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Measurements  of  the  specimens  examined  are  given  in  the  sub- 
joined table: 

Measurements  of  specimens  of  Sauropatis  cMoris  ampMtyta. 


U.S.N.M. 
number. 

S«z. 

Loeality. 

Date. 

CoUeotor. 

Total 
length.^ 

Wmg. 

TMl. 

Ex- 
posed 
cul- 
men. 

Tar- 
sus. 

179765 

180668 
180866 
179767 
179766 
180667 
179201 c 

Male.... 

Female.. 

...do 

...do 

...do 

Male.;;'. 

Lafau,  Nias  Island, 
western  Sumatra,  b 

do 

do 

do 

do 

do 

Loh    Sidoh    Bay, 

northwestern 

Sumatra. 

Mar.  21,1903 

Mar.    2,1906 
Feb.  26,1905 
Mar.  22,1903 
Feb.  26,1906 

do 

Nov.    8,1901 

Dr.  W.  L. 
Abbott. 

do 

do 

do 

do 

do 

do 

260 

266 
261 
253 
255 

"249" 

mm. 
106.5 

112 

114 

111 

108 

117.5 

108 

mm. 
75 

74 

76.5 

73 

70 

78.5 

68.5 

mm. 
44.5 

48 

45.5 

44 

47 

46 

40.5 

mm. 
16.5 

17 

17 

17.6 

16.5 

17.5 

16.5 

a  Measured  in  the  flesh  by  the  collector. 


kType. 


Not  used  in  measurement  averases. 


SAUROPATIS  CHLOSIS  VmAU  (Sharpe). 

Halcyon  ehloris  subsp.  p,  vidali  Shabpb,  Cat  Birds  Brit  Mas.,  vol.  17, 1802. 
p.  278  (Ratnagiri  and  Kelsi  Greek,  South  Konkan*  Western  India). 

Subspecific  characters. — Similar  to  Sauropatis  chZoris  cyanescens^ 
but  lower  parts  with  more  creamy  tinge ;  black  nuchal  band  obsolete 
or  absent;  and  auriculars  green. 

Measurements. — Both  sexes ^:  Wing,  111-115  mm.;  tail,  70-76; 
culmen,  53;  tarsus,  15-16.5. 

Type  locality. — ^Kelsi  Creek,  South  Konkan,  western  India.' 

Geographic  distribution. — Konkan,  western  India. 

Remarks. — ^Although  not  examined,  this  form,  as  its  isolated  range 
would  indicate,  appears  to  be  separable  from  both  Sauropatis  chlaris 
cyanescens  and  Sauropatis  ehloris  armstrongu  It  is  decidedly  larger 
than  the  latter,  and  it  seems  not  to  be  the  same  as  the  new  race  above 
described  from  Simalur  Island,  western  Sumatra,  Sauropatis  ehloris 
chloroptera^  since  it  differs  in  its  more  bluish  wings,  obsolescence  or 
lack  of  the  black  nuchal  band,  and  wholly  green  auriculars. 

Mr.  C.  Chubb  informs  me  ■  that  the  male  type  of  this  race  in  the 
British  Museum  is  from  Kelsi  Creek,  South  Konkan,  western  India ; 
and  that  the  female  type  came  from  Ratnagiri,  South  Konkan.  The 
former  should,  therefore,  be  considered  the  tyi)e,  and  Kelsi  Creek 
consequently  the  type  locality. 

^Two  specimens,  measured  by  Sharpe. 

*  Type  of  male  in  British  Museum ;  according  to  Mr.  Charles  Chubb. 

•  In  a  letter. 
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8AUBOPATIS  CHLORI8  ABTSSINICA  (Pdadn). 

Ceryle  ahyaHnica  Lichenstbin,  Nomenclator  Avium  Mas.  Zool.  BeroL, 

1854,  p.  67  (nomen  nndum). 
Halcyon  {Ceryle)  aby89iniU>a  Pbxzeln,  Sitz.  k.  Akad.  Wias.  Wien,  vol.  20, 

1856^  p.  500  {Abya^inia), 

'Svhapeciflo  chcaracters. — Similar  to  Sauropatia  oKlari$  eycmeaeens^ 
but  smaller;  more  greenish,  particularly  on  the  exposed  sarfaoe  of 
wings;  no  black  nuchal  band;  ear-coverts  greenish. 

Measwrement%> — Wing,  104;  tail,  68;  culmen,  60;  tarsus,  14  mm« 

Type  locality. — Coast  of  Red  Sea,  Abyssinia. 

Geographic  distribiUion. — ^Red  Sea  coast  of  Abyssinia. 

Remarks. — ^This  race  may  easily  be  distinguished  from  SauropoHs 
ehloris  chloroptera  by  its  smaller  size,  greenish  ear  coverts,  and  lack 
of  black  nuchal  band.  The  subspecific  name  dbyssinica  as  here  ap- 
plied is  usually  credited  to  Lichtenstein,  but  this  author's  Ceryle 
ahyssiruca*  is  a  ruymen  mukmi.  The  first  tenable  use  of  the  name  is 
apparently  Pelzeln's.' 

SAUBOPATIS  CHLORIS  ANACHORETA  (BelclMMW). 

Halcyon  anachoreta  Rbiohknow,  Ornlth.  Monatsber.,  vol,  6,  No.  3,  March, 
1808,  p.  47  (Hermit  Islands,  western  Admiralty  Islands). 

Subspecific  chcaracters. — Similar  to  SauropaHs  cMoria  chioris^  but 
decidedly  larger. 

Measurements. — ^Both  sexes:*  Wing,  122-125;  tail,  96;  culmen,  60; 
tarsus,  15  mm. 

Type  locality. — ^Hermit  Islands,  western  Admiralty  Islands,  off 
norUieastem  New  Guinea. 

Geographic  distribution. — ^Hermit  Islands,  in  the  western  part  of 
the  Admiralty  Islands. 

Remarks. — ^This  form  I  have  not  seen,  but  unless  there  is  a  hid- 
den discrepancy  due  to  difference  in  method  of  measuring,  it  is 
easily  recognizable  by  its  great  size  alone,  as  it  is  larger  than  any 
other  race  of  Sauropaiis  cMoris.  Doctor  Eeichenow  says,'  also,  that 
the  crown  is  more  purely  blue  green,  and  that  the  white  supraloral 
spot  is  larger  than  in  Sauropatis  chloris  chloris;  but  these  differences 
are  not  of  much  diagnostic  value  unless  based  upon  a  series  of  speci- 
mens, which  Doctor  Eeichenow  appears  not  to  have  had. 

^One  spcdmen,  meAsored  bj  Sbarpe. 

*  Nomenclator  Avium  Mub.  Zool.  Berol.,  1864,  p.  67. 

*Halcpon  (Ceryle)  abyaainioa  Pelxeln,  Sitz.  k.  Akad.  Wise.  Wien,  vol.  20.  1866,  p.  600. 

*  Measured  by  Retchenow. 

*  Omitli.  Monatsber.,  roL  6,  No.  8,  liarch,  1898,  p.  47. 
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8AUR0PATIS  CHLORIS  80L0M0NI8   (RmmMj). 

Halcyon  solamonia  Ramsay,  Ptoc  Linn.  Soc.  New  South  Wales,  voL  6, 

1881,  p.  833  (Solomon  Islands). 

Halcyon  salamonis  Ramsay,  Proc  Linn.  Soc.  New  Sootli  Wales,  voL  7, 

1882,  p.  21  (Ugi  Island  and  St  Ghristoval  Island,  Solomon  Islands) 
Halcyon  aalmonis  Ramsay,  Nature,  voL  25,  1882,  p.  355  (Solomon  Islands). 
Bauropatis  salomonis  Salvadou,  Ann.  Mus.  CUv.  Stor.  Nat  Genoya,  voL  18, 

1882,  p.  420. 
Halcyon  solomonensia  Shabpe,  Oat  Birds  Brit  Mns.,  voL  17,  1892,  pL  7, 
fig.  2  (Solomon  Islands). 

Subspecific  characters. — Similar  to  Sauropatis  chloris  cJUoris^  but 
much  smaller;  white  occipital  patch  obsolescent;  supraloral  spot  re- 
duced, sometimes  absent;  male  with  head  more  bluish;  female  much 
duller,  darker,  above  than  the  female  of  Sauropatis  chloris  chlarisy 
the  back  below  the  white  collar  more  blackish,  the  head  more  dusky 
or  brownish;  exposed  surface  of  wing-quills  more  purely  blue  (less 
greenish). 

Measurements. — Female:^  Wing,  91  mm.;  tail,  63;  culmen,  45.5; 
tarsus,  12.5. 

Type  locality. — ^Ugi  Island,  Solomon  Islands. 

Geographic  distribution. — Solomon  Islands;  together  with  prob- 
ably the  islands  of  New  Britain  and  New  Ireland. 

Remarks. — ^There  is  little  difficulty  in  distinguishing  this  well- 
marked  form  from  Sauropatis  chloris  chloris^  by  its  small  size  and 
the  dark  upper  surface  of  the  female;  it  is,  however,  more  closely 
allied  to  Sauropatis  chloris  sordida. 

It  may  be  worth  while  to  call  attention  to  the  original  descripti(»i 
of  Halcyon  chloris  solomonis^  as  above  given,  for  the  subspecific 
name  is  commonly  cited  from  the  Proceedings  of  the  Linnaean  So- 
ciety of  New  South  Wales  for  1882,  where  it  is  spelled  salamonis. 

SAUROPATIS  CHLOBI8  HTPERPONTIA,  ntw  mlm^tAm. 

Subspecific  characters. — Similar  to  Sauropatis  chloris  solom/ynis^ 
but  larger;  female  with  head  darker;  no  line  of  white  over  the  eye; 
no  white  in  lower  part  of  eye-ring;  white  occipital  patch  larger; 
outer  under  wing-coverts  mottled  with  blackish  brown  and  dark 
greenish. 

Description. — ^Type,  nearly  adult  (female?),  No.  102000, U.S.N.M.; 
Havannah  Harbor,  Yat6  Island  (Efate,  or  Sandwich  Island),  New 
Hebrides  Islands,  Melanesia.  Back  and  scapulars  dark  oily  bottle 
green ;  forehead  olive  brown ;  rest  of  pileum  olive  brown  tinged  with 
greenish,  shading  on  the  occiput  into  the  dark  green  color  of  the 
back;  a  large,  almost  concealed  white  occipital  patch;  a  rather  wide 
^ack  nuchal  band ;  a  broad  white  cervical  collar   (a  few  of  the 

*One  specimen,  measured  by  Sharpe. 

'  Bamsay,  Proc  Linn.  Soc  New  South  Wales,  toI.  6,  1881,  p.  888. 
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unworn  tips  of  this  with  small  flecks  of  blackish) ;  lower  black,  riunp, 
and  upper  tail-coverts,  sea  green ;  wings  fuscous,  the  tertials,  lesser  and 
median  coverts,  green  like  the  back,  the  greater  series  and  alula,  bluish 
sea  green,  the  exposed  portions  of  primaries  and  secondaries,  except- 
ing the  fuscous  tips,  deep  greenish  cerulean  blue ;  tail  myrtle  green ; 
lores  dark  olive  brown ;  supraloral  spot  rather  small,  creamy  white ;  a 
spot  on  lower  eyelid  white,  but  no  white  feathers  in  the  dark  brown 
eye-ring;  superciliary  and  postocular  regions  greenish  olive  like  the 
crown;  auricular,  subocular,  and  malar  regions  brownish  black;  en- 
tire lower  surface  white,  (a  few  dusky  edgings  on  the  sides  of  throat 
and  breast) ;  under  wing-coverts  white  exteriorly,  much  mixed  with 
dark  brown  and  dull  greenish. 

Measurements. — Female  ^ :  wing,  102  mm. ;  tail,  66.5 ;  exposed  cul- 
men,  44.5 ;  tarsus,  16.5. 

Type  locality. — ^Havannah  Harbor,  Vat^  Island,  New  Hebrides 
Islands,  Melanesia. 

Geographic  distribution. — ^New  Hebrides  Islands. 

Remarks. — ^The  only  specimen  we  have  is  an  adult,  presumably  a 
female,  but  this  differs  so  radically  from  females  of  the  other  races 
that  it  can  scarcely  belong  to  any  of  them.  Compared  with  the  same 
sex  of  Sauropatis  chloris  chZoris  it  is  much  smaller;  has  no  white 
line  over  the  eye;  has  the  white  supraloral  spot  smaller;  the  upper 
parts  much  darker  throughout;  the  pileum  more  brownish;  the  back 
just  below  the  white  collar  blackish ;  outer  edges  of  wing-quills  much 
more  bluish  (less  greenish)  and  thus  more  contrasted  with  the  inter- 
scapulimi;  no  white  in  the  lower  part  of  the  orbital  feathering;  black 
nuchal  band  wider;  and  the  outer  under  wing-coverts  mottled  with 
blackish  brown  and  dark  greenish.  It  differs  from  Sauropatis  chloris 
sordida^  of  Australia,  in  smaller  size;  darker,  more  greenish  (less 
olivaceous)  upper  parts,  the  mantle  below  the  white  collar  being 
blackish;  more  bluish  outer  vanes  of  wing-quills;  larger  white  occi- 
pital patch;  somewhat  smaller  white  supraloral  spot;  more  blackish 
ear-coverts;  and  the  extensive  admixture  of  dark  brown  and  dark 
greenish  on  the  under  wing-coverts,  this  existing  to  a  much  greater 
degree  than  in  even  the  ju venal  stage  of  any  form  of  Sauropatis 
chloris  examined.  From  Sauropatis  chloris  colonus^  of  the  Louisiade 
Archipelago,  Sauropatis  chlorns  hyperpontia  may  be  distinguished 
by  its  greater  size;  rather  lighter  upper  surface;  more  bluish  (less 
greenish)  outer  vanes  of  wing-quills;  much  less  or  no  buffy  wash  on 
white  areas;  lack  of  any  indication  of  a  white  superciliary  stripe; 
and  by  the  considerable  admixture  of  blackish  brown  and  dark 
greenish  in  the  white  of  the  outer  under  wing-coverts,  which  parts 
are  pure  white  in  Sauropatis  chloris  colonus. 


>  One  specimen,  the  type. 
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8AUR0PATI8  CHLORI8  SUVSN8I8  (Slwrp«). 

Halcvon  suvensU  Shabfb,  Oat  Birds  Brit  Has.,  voL  17, 1882,  p.  281  (Saya 
Island,  Fiji  Islands). 

Suhapeoific  characters. — Similar  to  Sawropatis  cTdoria  solomanU^ 
but  slightly  smaller;  (female)  with  no  green  on  auriculars  or  below 
eye;  entire  mantle  blackish;  flanks  and  crissum  washed  with  ochra- 
ceous. 

Measwrements. — [Female?]  : ^  Wing,  91  mm. ;  tail,  61.6 ;  culmen, 41 ; 
tarsus,  15.5. 

Type  locality. — Suva  Island,  Fiji  Islands. 

Geographic  distribution. — ^Fiji  Islands. 

Remarks. — ^This  race  was  described  by  Doctor  Sharpe*  from  a 
single  specimen  in  the  British  Museum  supposed  to  be  an  immature 
male,  but  which  will  probably  be  found  to  be  a  female.  It  is  appar- 
ently a  recognizable  form,  though  more  specimens  are  necessary  for 
a  final  judgment. 

SAUBOPATIS  CHLORIS  COLONUB  (Harterl). 

Halcyon  sordidus  coUmus  Habtebt,  Novit  ZooL,  vol.  8,  No.  B,  September  18, 
1896,  p.  244  (Bgum  Island,  Lonisiade  Archipelago). 

Suhspecific  characters. — Kesembling  Sauropatis  chloris  suvensis^ 
but  concealed  white  patch  on  occiput  larger,  and  female  without 
ochraceous  tinge  on  posterior  lower  parts. 

Measurements. — ^Male:*  Wing,  92.5  mm.;  tail,  70.5;  exposed  cul- 
men, 40 ;  tarsus,  14.3. 

Female:*  Wing,  88.5-92.5  (average,  90.8)  mm.;  tail,  64r-68  (66); 
exposed  culmen,  88.3-41  (39.6) ;  tarsus,  14r-16  (14.8). 

Both  sexes:  Wing,  88.5-92.5  (average,  91.8)  mm.;  tail,  64r-70.6 
(67.1) ;  exposed  culmen,  38.3-41  (39.7) ;  tarsus,  14-16  (14.7). •  Wing, 
86-95  (90.7). • 

Type  locality. — ^Egum  Island,  Louisiade  Archipelago,  off  south- 
eastern New  Guinea. 

Geographic  distribiUion. — ^Louisiade  Archipelago. 

Rem^arks. — ^This  subspecies  differs  from  Sattropatis  cTdoris  chloris 
by  reason  of  much  smaller  size;  the  male  also  in  darker,  more  green- 
ish (less  bluish)  upper  parts;  more  greenish  wings;  still  more  solidly 
black  ear-coverts,  with  scarcely  a  wash  of  bluish  or  greenish ;  less  evi- 
dent white  superciliary  stripe;  and  narrower  black  nuchal  band,  more 
overlaid  with  greenish;  the  female  also  in  having  darker,  more 

1  One  Bpedmen,  measured  by  Sharpe. 

*  Cat.  Birds  Brit.  Mas.,  vol.  17,  1892,  p.  281. 

*  One  specimen,  from  the  Lonisiade  Islands. 

*  Three  specimens,  from  the  Louisiade  Islands. 
■Four  specimens,  from  the  Louisiade  Islands. 

*  Blev^i  specimens,  measured  by  Hartert. 
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blackish  upper  parts,  particularly  the  pileum  and  that  part  of  the 
back  just  below  the  white  collar ;  the  whitish  superciliary  stripe  less 
distinct;  the  supraloral  spot  and  white  cervical  collar  more  deeply 
tinged  with  ochraceous  or  buflf.  From  Sauropatis  chloris  sordida  it 
may  be  distinguished  by  its  much  smaller  measurements ;  also,  in  the 
male,  by  the  darker,  more  greenish  (less  brownish)  upper  surface, 
especially  on  the  pileum;  evident  white  superciliary  stripe;  less 
greenish  (more  blackish)  ear-coverts;  more  bluish  (less  greenish  or 
brownish)  superior  wing-coverts;  and  rather  more  greenish  wing- 
quills;  and,  in  the  female,  by  darker,  more  blackish  (much  less 
brownish)  superior  surface;  more  greenish  (less  bluish)  wings;  less 
greenish  (more  blackish)  ear-coverts;  more  buffy  or  ochraceous- 
washed  cervical  collar  and  supraloral  spot;  and  the  presence  of  a 
more  or  less  well-indicated  superciliaiy  stripe. 

The  female  of  Sauropatis  chloris  colonus  differs  from  the  male  in 
having  the  upper  parts  much  darker,  more  blackish,  particularly  on 
the  pileum  and  upper  back;  wings  above  duller,  less  bluish  (more 
greenish) ;  auriculars  somewhat  more  blackish  (less  washed  with 
green;  only  very  slightly  so  tinged  even  in  the  male);  supraloral 
spot  and  whitish  cervical  collar  more  washed  with  buff  or  ochraceous ; 
and  throat  less  purely  white,  more  creamy  or  buffy. 

As  in  most  of  the  forms  of  this  species,  there  is  much  individual 
variation  in  color,  both  in  the  male  and  female;  this  involving  chiefly 
the  bluish  or  greenish  shade  of  the  upper  parts,  including  the  wings, 
and,  particularly  in  the  female,  depth  of  the  buffy  suffusion  on  the 
white  cervical  collar,  and  the  extent  of  blackish  on  the  back  below 
this  collar. 

No  specimens  have  been  examined  from  outside  the  Louisiade 
Archipelago ;  in  fact,  this  race  has  not  been  recorded  from  elsewhere. 
It  is  fair  to  presume,  therefore,  that  Sauropatis  chloris  colonus  is 
confined  to  these  islands. 

Detailed  measurements  are  as  follows: 

Measurements  of  specimens  of  Sauropatis  chloris  colonus. 


Ifofleom 

•nd 
number. 

Sex. 

Locality. 

Bate. 

CoUector. 

Wing. 

Tau. 

Er- 

poeed 

cul- 

men. 

Tmr- 
nis. 

J.H.Flem- 
ing 20iM. 

7.  H.  Flem- 
ing 90407. 

J.  hT  Flem- 
ing 20470. 

J.  H.  Flem- 
ing 20471. 

ICale.... 

'...do 

...do 

St.  Aignan  Island, 
Louidade  Archipel- 
ago. 

do 

do 

do 

Apr.  12,1807 

July    9,1W 

do 

do 

A.  B.  Meek 

do 

do 

do 

mm. 
92.5 

02.5 

88.6 
01.5 

mm. 

7a5 

08 
04 
00 

mm. 
40 

88.8 

41 

39.6 

mm, 
14.8 

14.  6 

10 

14 
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Siauropatis],  Cfrayi  Cabanis  and  Heine,  Mus.  Hein.,  pt  2,  1800,  p.  150 
(based  on  "Halcyon  Bordida  Gray  (nee  Gould)  P.  Z.  S.,  1858, 
p.  172  [No.]  14")  (Ani  Islands). 

Halcyon  chloris  aruensis  Beblepsch,  Abhandl.  Senckenb.  Naturf.  Geeells., 
vol.  34,  pt  1.  July  81,  1911,  p.  75  (Dobo,  Aru  Islands). 

Subspecifio  characters. — Similar  to  Sauropatis  chloris  cfdarisj  but 
upper  parts  more  greenish  or  brownish;  no  green  at  all  on  sides  of 
head ;  blue  on  outer  webs  of  primaries  paler. 

Measurements. — ^Both  sexes:*  Wing,  100-110.5  (average,  105.7) 
mm.;  tail,  71-73  (71.8);  culmen,  49-56.5  (53.7);*  tarsus,  15.5-16.5 
(16). 

Type  locality. — ^Aru  Islands. 

Geographic  distribution. — ^Aru  Islands. 

Remarks. — ^This  bird  was  described  by  von  Berlepsch*  under  the 
impression  that  Sauropatis  chloris  sordida  was  a  distinct  species, 
and  that  the  two  occurred  together  on  the  Aru  Islands.  The  present 
writer,  not  having  access  to  any  Aru  Island  specimens,  wrote  to  Dr. 
Ernst  Hartert  for  his  opinion  regarding  the  status  of  Halcyon  chloris 
aruensis.  Doctor  Hartert  very  kindly  borrowed  for  examination  the 
type  series,  and  under  date  of  March  16,  1913,  wrote  me  as  follows : 

"  I  have  received  a  long  letter  from  friend  Berlepsch  and  the  types 
of  his  Halcyon  chloris  aruensis.  Though  they  look  very  much  like 
chloris — are,  in  my  opinion,  undoubtedly  blue  varieties  of  H.  sor- 
didusf  We  have  a  specimen  entirely  intermediate  between  Ber- 
lepsch's  *  aruensis '  and  typical  dark  sordidus.'*^ 

From  this  information  and  the  data  furnished  by  the  original 
description  of  Halcyon  chloris  aruensis^  this  bird  appears  to  be  a 
recognizable  race,  combining  the  characters  of  Sauropatis  chloris 
chloris  and  Sauropatis  chloris  sordida^  and  forming  the  connecting 
link  between  these  two.  It  thus  becomes  evident  that  Sauropatis 
sordida  is  a  subspecies  of  Sauropatis  chloris^  with  which  view  of  its 
status  the  opinion  of  Doctor  Hartert  coincides. 

Unfortunately  for  Berlepsch  and  his  name  Halcyon  chloris  aru- 
ensisj  the  Aru  Islands  bird  had  long  previously  been  named  by 
Cabanis  and  Heine,  by  whom  it  had  been  called  Sauropatis  grayi^^ 
on  the  basis  of  a  specimen  from  the  Aru  Islands  briefly  described  by 
Gray  under  the  name  "  Halcyon  sordida  var."  *  The  race  inhabiting 
the  Aru  Islands  must  therefore  bear  the  name  Sauropatis  chloris 

^  six  BpeclmeDs,  measared  by  Berlepsch  and  Gray. 

*  Doubtless  total  culmen,  and  thus  not  entirely  comparable  with  exposed  culmen. 

•  Abhandl.  Senckenb.  Naturf.  Gesellg.,  voL  84,  pt.  1,  July  81,  1011,  p.  75. 
«  Mus.  Heln..  pt.  2.  1860,  p.  159. 

•Proc.  Zool.  Soc.  Lond.,  1858,  p.  172. 
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^rayi  Cabanis  and  Heine.    It  includes  the  Am  Islands  birds  hereto- 
fore identified  as  Sauropatis  cMoris  sordida. 

SAUROPATIS  CHLORIS  COLCLOUGHI  Mathews. 

Sauropatis  chloris  colcloughi  Mathews,  Bull.  Brit  Ornlth.  Club,  voL  36, 
No.  218,  February  22,  1916,  p.  61  (Mud  Island,  near  Brisbane, 
Queensland,  Australia). 

Subspecifio  characters, — ^Resembling  Sauropatis  chloris  sordida, 
but  more  brightly  colored,  the  head  bluish  green  instead  of  brown- 
ish ;  back,  wings,  and  tail,  more  bluish  green  (le«s  brownish). 

Measurements. — (None  given  in  the  original  description.) 

Type  locality. — ^Mud  Island,  near  Brisbane,  Queensland,  Australia. 

Geographic  distribution.. — Coast  region  of  southeastern  Queens- 
land, Australia. 

Remarks. — No  examples  of  this  newly  described  race  have  been 
examined,  and  nothing  therefore  can  be  added  to  the  original  de- 
ficription,  which  is  as  follows :  * 

"Differs  from  S.  s.  sordida  (Gould)  in  being  more  brilliantly 
colored,  the  blue  in  all  the  feathers  of  the  head,  back,  and  tail  being 
most  noticeable.  The  head  is  bluish  green,  not  greenish  brown;  the 
back  is  also  bluish  green  and  the  primaries  edged  with  indigo.  Tail 
blue." 

Since  no  measurements  or  comparisons  with  forms  other  than 

Sauropatis  chloris  sordida  were  added  by  its  describer,  the  charac- 

•ters  separating  it   from  Sauropatis   chloris  grayi^  excepting  in- 

ferentially  the  lack  of  a  superciliary  stripe,  can  not  now  be  given. 

It  is,  however,  possibly  a  recognizable  race. 

SAUROPATIS  CHLORIS  SORDmA    (G«ald). 

Halcyon  aordidus  Gould,  Proc.  Zool.  Soc.  Lond.,  1842,  (December,  1842),  p. 

72  (northern  coast  of  Australia). 
Halcyon  aordidus  cooktotcni  Mathews,  Novit  Zool.,  vol.  18,  No.  8,  January 
31,  1912,  p.  289  (Cooktown,  northern  Queensland,  Australia). 

Suhspecific  characters. — ^Very  much  like  Sauropatis  chloris  solo- 
monis^  but  decidedly  larger;  the  blue  of  upper  surface,  particularly 
the  wing-quills,  somewhat  more  greenish;  superciliary  stripe  en- 
tirely lacking ;  upper  parts  in  female  duller  and  more  brownish. 

Measurements. — Both  sexes:  Wing,  101.5-111.5  (average,  105.9) 
mm.;  tail,  68-73.5  (70.5);  exposed  culmen,  46.5-50  (47.8);  tarsus, 
17-18  (17.5). «    Wing,  105-116  (average,  111.3). « 

Type  locality. — Cape  York,  northern  Queensland,  Australia.* 

Geographic  distribution. — Coast  region  of  northern  Queensland, 
Australia. 

^  Bauropatis  sordida  colclouohi  Mathews,  Ball.  Brit.  Om.  Club,  voL  86,  No.  218,  F«b. 
22,  1916.  p.  61. 

■  Four  Bpeclraens,  from  Australia. 

•  Seven  specimens,  measured  by  Hartert. 

«  Designated  by  Mathews,  Noyit.  ZooL,  vol.  18,  No.  8,  Jan.  81.  1912,  p.  289. 
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Remarks. — ^From  the  male  of  Sauropatis  chloris  chioris  the  same 
sex  of  Sauropatis  chloris  sordida  differs  in  having  a  longer  bill;  the 
upper  parts,  including  the  wing-coverts,  much  duller,  more  brownish 
or  greenish  (less  bluish) ;  black  nuchal  band  somewhat  broader  and 
less  overlaid  with  greenish;  no  white  superciliary  stripe;  ear-coverts 
washed  with  greenish  instead  of  bluish.  The  finale  may  be  dis- 
tinguished from  the  female  of  Sauropatis  chloris  chloris  by  its  longer 
bill,  rather  darker,  much  more  brownish  (less  greenish)  upper  sur- 
face, including  the  wing-coverts;  less  greenish  wing-quills;  and  ab- 
sence of  a  white  superciliary  stripe. 

The  adult  male  of  the  present  form  has  a  closer  resemblance  to 
the  adult  female  of  Sauropatis  chloris  chloris  than  to  the  same  sex 
of  that  subspecies,  but  is  distinguishable  by  longer  bill;  abs^ce  of 
a  white  superciliary  stripe;  more  olivaceous  or  brownish  superior 
wing-coverts  and  remaining  upper  parts,  especially  the  pUeum; 
more  bluish  wing-quills;  and  more  olive  greenish  auriculars.  The 
adidt  male  of  Sauropatis  chloris  sordida  is  even  more  like  the 
Juvenal  female  of  Sauropatis  chloris  chloris,  but  is  separable  by  tiie 
entire  absence  of  a  superciliary  stripe;  more  greenish  (less  blackish) 
ear-coverts;  more  brownish  pileum;  more  bluish  (less  greenish) 
wing-quills;  and  more  olivaceous  superior  wing-coverts. 

The  female  of  the  pres^it  race  is  appreciably  duller  throughout 
than  the  male,  also  more  brownish  above,  witii  more  blackish  ear- 
coverts. 

The  type  of  Sauropatis  chloris  sordida,  which  I  have  examined  in 
the  Academy  of  Natural  Sciences  of  Philadelphia,  is  apparently  a 
female,  since  it  is  dull  and  brown  for  an  example  of  even  that  sex. 
The  locality  on  the  label  is  the  same  as  that  given  in  the  original  de- 
scription— ^*'  North  coast  of  Australia,"  and  this  is  probably  correct. 
Mr.  G.  M.  Mathews  has  subsequently  restricted  the  type  locality  to 
Cape  York,  northern  Queensland.^ 

The  other  specimen  in  the  Goidd  collection  seems  also  to  be  a 
female.  This  one  is  labeled  ^^  West  coast  of  Australia,"  but  frcHn 
the  large  size  of  the  bill  was  probably  obtained  in  northern  Queens- 
land and  incorrectly  labeled. 

There  seems  to  be  little  doubt  of  the  subspecific  relationship  of 
Sauropatis  sordida  with  Sauropatis  chloris,  as  Doctor  Hartert  has 
already  pointed  out,*  since  the  differences  between  Sauropatis 
chloris  sordida  and  Sauropatis  chloris  solomords  are  practically 
bridged  by  individual  variation  in  both  color  and  size,  and  between 
the  former  and  Sauropatis  chloris  chloris  by  individual  variation  in 
SceuTopatis  chloris  grayi,  as  already  mentioned.* 

«  NoYit.  Zool.,  TOl.  18,  No.  8,  Jan.  81,  1912,  p.  289. 
>  Idem.  TOl.  11,  No.  1,  Mar.  25.  1904,  p.  198. 
*  See  p.  890. 
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Measurements  of  specimens  examined  are  added  below: 
Measurements  of  speoknens  of  SauropatU  chloris  sordida. 


Moseam 

and 
BiiiAlnii 

Sex. 

LocaUty. 

Date. 

Collector. 

Wing. 

TaU. 

Kx- 
posed 
cul- 
tnen. 

Tar- 

sns. 

M.CJS.32220 

[Femaiei 

...do 

...do 

rA^«^Tii»H...  

mm. 
104.6 
106 

111.6 

101.6 

mm. 

OS 

73.6 

71.6 

00 

mm. 
47" 

40.6 

50 

mm. 
17.3 

A.    N.    8. 

)^orth  coast  of  Aus- 
tralla.a 

Austratta. 

Qoold     ooUeo- 
tion. 

Warevlch 

Oonld    ooUeo- 
tion. 

18 

PhiU. 
21410. 
A.    N.    8. 

,1860 

17 

PhlU. 
5013a 

A*  N.  a 

"West"  coast  of  Aus- 
traUa. 

17.6 

PhiU. 
21417. 

a  Type. 
8AUB0PATI8  CHLORI8  MELVILLENSIS  (Mathews). 

Halcyon  sordidus  melvillensU  Mathews,  Austral  Avian  Record,  vol.  1, 
Na  2,  April  2t  191%  p.  88  (Melville  Island,  Northern  Territory,  Aus- 
tralia). 

Sttbspecific  cIuiractersg-^'Mnch.  like  Sauropatis  chloris  sardida,  but 
bill  smaller  and  upper  surface  paler. 

Measurements. — (None  given  by  the  original  describer.) 

Type  locality. — ^Melville  Island,  Northern  Territory,  Australia. 

Geographic  distribution. — Coast  region  of  the  Northern  Territory, 
Australia,  southwest  along  the  coast  to  middle  Western  Australia. 

Remarks. — No  authentic  specimens  of  this  proposed  race  have 
been  examined,  but  it  will  probably  be  found  recognizable,  and  is 
therefore  given  a  place  here  on  the  strength  of  the  original  diagnosis.^ 

KVr  TO  THS  8DB8PICII8  OV  BAUB0PATI8  CULOBI8,  BA8BD  GIT  AOUXiT  MALB8. 

a\  Larger  (wing  ovet  120  mm.) Sauropatis  cMoris  anachoreta  (p.  385). 

o^.  SmaUer  (wing  under  120  mm.) 
6.*  Black  nuchal  band  obsolete  or  absent  (If  present,  very  narrow). 
c}  Larger  (wing  averaging  more  than  110  mm.) 
d}  Auriculars  green ;  black  nuchal  band  not  distinct 

Bauropafis  chloris  vidaU  (p.  884). 
d.'  Auriculars  mostly  blackish ;  black  nuchal  band  distinct 

Sauropatis  cMoris  teraokai  (p.  857). 
cP.  Smaller  (wing  averaging  less  than  110  mm.). 
(T.  Upper  parts  decidedly  bluisli. 
6*.  SmaUer  (wing  averaging  less  than  108  mm.) ;  more  bluish  above 

Sauropatis  chloris  armstrongi  (p.  872). 
6^.  Larger  (wing  averaging  more  than  105  muL) ;  less  bluish  above 

Sauropatis  cJUoris  palmeri  (p.  369). 

d*  Upper  parts  decidedly  greenish, 
e*.  Exiposed   surface   of   wings   more   bluish;    upper   surface    rather 
lighter Sauropatis  chloris  collaris  (p.  361). 

^Mr.  Mathews,  however,  haji  recently  (Bird*  Anstralia,  vol.  7,  pt  2,  May  16,  1018, 
p.  196)  relegated  this  form  to  the  synonymy  of  Bauropatis  ohlorit  sardida. 


Digitized  by  VjOOQ IC 


394  PBOCBEDINGS  OF  THE  NATIONAL  MU8BUM.  ▼m^5& 

6^.  Bxpoeed  surface  of  wings  more  greenish;  nj^iper  surface  rather 

duller SauropatU  chlarU  abysiinica  (p.  385). 

&".  Black  nuchal  band  broad  and  con^icuous. 
c^.  Wing  less  than  100  mm. 
(T.  Lores,  infra-orbital  region,  and  fore  part  of  auriculars  black,  or  but 
slightly  washed  with  greenish ;  upper  parts  darker. 
6*.  Concealed  white  ocipital  patch  larger;  female  without  ochraceons 
tinge  on  posterior  lower  parts. 

Sauropatis  chloris  colonus  (p.  388). 
6*.  Ck>ncealed  white  ocdpltal  patch  smaller;  female  with  ochraceous 
tinge  on  posterior  lower  parts. 

SauropatU  chloris  suvenaia  (p.  388). 
^.  Lores,  infra-orbital  region,  and  fore  part  of  auriculars  greenish  or 
bluish;  upp^  parts  lighter. 
e}  Concealed  white  occipital  patch  larger;  black  nuchal  band  nar- 
rower, more  washed  with  greenish;  female  with  upper  surface 

lighter Sauropaiis  chJoris  enigma  (p.  360). 

e*  Concealed  white  occipital  patch  smaller;  black  nuchal  band  wider, 
and  less,  or  not  at  all,  washed  with  greenish ;  female  with  upper 
surface  darker,  on  mantle  somewhat  blackish. 

BauropatU  cTUorU  solomoniB  (p.  386). 
c*  Wing  not  less  than  100  mm. 
d,^  Upper  parts  decidedly  more  bluish. 
6^.  Bill  longer  (the  exposed  culmen  averaging  more  than  46  mm.). 

Sauropatia  cMoria  cyaneacens  (p.  366). 
6*.  Bill  shorter  (the  exposed  culmen  averaging  less  than  46  mm.). 
/.^  Upper   surface  more  bluish   and   less   contrasted   with   wings; 
blacldsh  nuchal  band  narrower,  less  distinct,  and  more  over- 
laid with  greenish  or  bluish;  bill  somewhat  shorter. 
g,^  Sides  of  body   strongly   suflTused   with  buflT ;   size  somewhat 
smaller ;  auriculars  more  blackish. 

StHiropatis  chloris  meyeri  (p.  359). 
if.  Sides  of  body  not  strongly,  if  at  all,  suffused  with  buff;  size 
somewhat  larger ;  auriculars  more  greenish. 

Sauropatis  chloris  forsteni  (p.  357). 
/.'  Upper  surface  more  greenish  and  more  contrasted  with  wings; 
blackish  nuchal  band  wider,  more  distinct,  and  less,  or  not  at 
all,  overlaid  with  green;  bill  somewhat  longer. 

Sauropaiis  chloris  cTiloris  (p.  355). 
d.*  Upper  parts  decidedly  more  greenish, 
e.^  Wing  averaging  less  than  105  mm. 
/.^  No  white  line  over  eye;  anterior  portion  of  mantle  bordering 
white  cervical  collar  in  female  blackish ;  outer  under  wlng- 
coverts  mottled  with  dark  brown  and  greenish. 

Sauropatis  cTUoris  hyperpontia  (p.  386). 

/."  A  white  line  over  eye ;  anterior  portion  of  mantle  bordering  white 

cervical  collar  in  female  not  blackish ;  outer  under  wing-coverts 

not  mottled. 

g.^  White  cervical  collar  tinged  with  buff;   all  of  lower  parts 

more  or  less  washed  with  buff. 

Sauropatis  chloris  davisoni  (p.  375). 

g,*  White  cervical  collar  not  tinged  with  buff;  only  sides  and 

flanks  washed  with  buff — Sauropatis  chloris  azela  (p.  377). 
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e.'  Wing  averaging  more  than  105  mm. 
//  Upper  surface  much  duller,  more  olivaceous. 

g.^  Bill  smaller SauropatU  cTUoris  melvUlensis  (p.  308). 

g,*  Bill  larger SauropatU  chlorU  tordida  (p.  301). 

/.*  Upper  surface  much  brighter,  more  greenish. 

g.^  Smaller  (wing  averaging  less  than  HO  nmi.). 

K^  Superciliary  stripe  absent 

SauropatU  cMoris  oolclougM  (p.  801). 
A.'  Superciliary  stripe  present 

SauropatU  cJUaria  grayi  (p.  800). 
g.*  Larger  (wing  averaging  not  less  than  110  mm.). 
K*  Upper  parts  lighter,  brighter,  less  olivaceous. 

Sauropatia  cMoris  amphiryta  (p.  882). 
A.'  Upper  parts  darker,  duller,  more  olivaceous. 

BamrapatU  eMorU  olUaropiera  (p.  870). 
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ON  A  BARE  SPECIES  OF  HALF-BEAK,  HEMIRAMPHUS 
BALAO,  FROM  CUBA. 


By  David  Stasr  Jordan, 
Of  Stanford  UniverHty,  Calif omia. 


In  a  small  collection  of  fishes  sent  from  Habana,  Cuba,  by  Dr.  John 
Mez  is  a  specimen  of  a  rare  and  imperfectly  known  Half -beak,  Hernia 
ramphus  ialao  Le  Sueur. 

This  specimen  may  be  briefly  described  as  follows:  Head  (without 
lower  jaw),  4|  in  length  from  tip  of  snout  to  base  of  caudal;  depth, 
6|;  eye,  4  in  head;  snout,  3};  D.  13;  A.  11;  scales,  59. 

Body  moderately  robust,  compressed.  Lower  jaw  (broken)  from 
tip  to  tip  of  upper  but  probably  about  5^  in  distance  from  its  tip  to 
base  of  caudal.  Ventrals  inserted  at  a  point  midway  between  middle 
of  base  of  caudal  and  the  first  third  of  length  of  pectoral ;  dorsal,  and 


HIMIEAMPHUS   BALAO. 


anal  with  some  scales ;  anal  fin  about  two-third  length  of  dorsal,  be- 
ginning behind  it  and  ending  before;  last  ray  of  dorsal  and  anal  very 
slightly  produced;  dorsal  inserted  just  before  vent.  Pectoral  long, 
a  trifle  shorter  than  head,  its  length  1^  times  depth  of  body ;  ventrals 
2^  in  head.  Caudal  deeply  forked,  its  lower  lobe  longest,  as  long 
as  head. 

Color  in  spirits  olivaceous,  the  sides  silvery,  without  lateral  band, 
base  of  pectoral  dusky,  upper  lobe  of  caudal  dull  bluish,  with  no 
trace  of  orange  on  dorsal  or  caudal. 

Specimens  examined,  10^  inches  in  length. 

This  species  is  evidently  different  from  the  common  ^^Escrtbano^^  of 
the  West  Indies,  Hemiramphw  braaUiensis  (Linnaeus) ;  {Hemi- 
Tomphw  hrawni  and  pleei  Cuvier  and  Valenciennes;  HenUramphus 
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marginatua  Lac^p^de  and  Le  Sueur;  Hemiramphus  fUamentamu 
Poey.)  It  has  the  pectorals  longer  than  in  that  species,  the  body 
rather  more  slender,  the  scales  smaller,*  the  last  ray  of  dorsal  and 
anal  less  produced,  while  it  lacks  the  deep  orange  diades  on  dorsal 
and  caudal  so  conspicuous  in  the  EscrtbaTio. 

I  think  that  Jordan  and  Evermann  *  were  quite  right  in  identifying 
this  fish  with  Hemiramph/us  halao  of  Le  Sueur,  from  Guadeloupe, 
Martinique,  and  Santo  Domingo. 

Le  Sueur's  fish  is  said  to  have  the  anal  fin  half  as  long  as  the  dorsal, 
the  rays  being,  as  in  the  other,  D.  14,  A.  12  (the  last,  split  ray  in  each 
being  counted  as  two).  According  to  Le  Sueur,  the  caudal  is  bluish, 
and  the  pectoral  a  third  shorter  than  the  lower  mandible,  but  longer 
than  in  H.  marginatua  (brasiliensia)  ^  all  the  fins  being  longer  than  in 
the  latter  species  and  the  body  more  slender.  HeirdrainphuB  "macro- 
chirua  Poey,  from  Habana,  is  clearly  identical  with  Hemiramphus 
halao.  The  synonymy  of  these  species,  as  given  by  Jordan  and  Ever- 
mann, seems  to  be  entirely  correct. 

I  may  here  note  an  omission  in  the  work  of  Jordan  and  Evermann.* 
The  name  Tyloaurua  argaiua  (Le  Sueur)  should  replace  Tyloawrus 
ardeolua  (Cuvier  and  Valenciennes)  if  the  species  in  question  is  valid. 
Le  Sueur's  Belone  argalua  was  originally  described  in  the  Journal  of 
the  Academy  of  Natural  Sciences  of  Philadelphia  (vol.  2,  p.  125, 
1823). 

^The  statement  of  Valenciennes  that  the  scales  in  bis  Hemiramphu9  ItrowU  are  tt 
is  an  error.    I  counted  52  in  his  types  in  the  museum  at  Paris.     (MsrtinJQoe,  Plte.) 

>  Fishes  of  North  and  Middle  America,  vol.  1,  p.  28,  1896. 

>  Fishes  of  North  and  Middle  America,  yol.  1,  p.  718. 
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THE  RACES  OF  THE  NICOBAR  MEGAPODE,  MEGA- 
PODIUS  NICOBARIENSIS  BLYTH. 


Br  Harry  C.  Oberholser, 
Of  the  Biological  Survey,  United  States  Department  of  Agriculture, 


The  Nicobar  megapode,  Megapodius  nicohariensis^  is  of  interest  as 
marking  the  extreme  western  limit  of  the  geographic  range  of  the 
Megapodiidae.  Furthermore,  no  members  of  this  family  live  nearer 
than  the  islands  off  the  northern  coast  of  Borneo  and  the  islands  in 
the  Java  Sea.  This  species  is,  therefore,  a  geographic  outlier,  as  it 
were,  and,  as  would  be  expected,  apparently  a  very  distinct  species, 
though  not,  however,  distantly  related  to  Megapodius  teninherensia 
Sclater  and  Megapodius  cumingii  Dillwyn. 

The  material  used  in  the  present  study  is  all  in  the  United  States 
National  Museum,  and  consists  almost  wholly  of  specimens  collected 
by  Dr.  W.  L.  Abbott.  Measurements  have  all  been  made  in  milli- 
meters, and  in  the  manner  described  in  the  present  author's  paper  on 
Butorides  vireseens.^  The  names  of  colors  used  are  from  Mr.  Ridg- 
way's  recently  published  "Color  Standards  and  Color  Nomen- 
clature." 

The  geographic  distribution  of  Megapodius  nicobariensis  is  limited 
to  the  Nicobar  Islands,  off  the  western  coast  of  the  Malay  Peninsula, 
in  the  southeastern  part  of  the  Bay  of  Bengal,  but  the  species  is 
found  on  practically  all  the  islands  of  this  group.  It  has  been 
supposed  not  to  vary  subspecifically  on  any  of  the  islands;  but  by 
our  present  examination  two  well-defined  races  are  shown  to  exist, 
which  are  hereinafter  duly  described. 

There  is  apparently  no  sexual  difference,  either  of  size  or  color,  in 
this  species.  Considerable  individual  variation  is  evident,  however, 
the  olivaceous  color  in  some  specimens  being  much  more  rufescent 
than  in  others.  Also,  what  amounts  to  a  gray  color  phase,  inde- 
pendent of  sex  or  age,  not  infrequently  occurs,  in  which  the  lower 
parts  are  extensively  slaty  or  dark  grayish,  and  even  the  upper  sur- 
face is  to  some  extent  suffused  with  the  same  color.  The  racial 
differences  are  shown  in  the  following  account  of  the  subspecies. 

»  Proc  U.  S.  Nat.  Mas.,  vol.  42,  1912,  p.  538. 
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mGAPODIUS  NICOBABIENSI8  N1COBABIBN8I8  Blyth. 

Mieffapodius}.  nicoharienHs  Bltth,  Journ.  Asiat  Soc  Bengal,  toL  15,  No.  109, 

1846,  p.  52  (Nicobar  Islands). 
MegapodiuB  trimkuiefMU  Shabpc,  Ann.  and  Mag.  Nat  Hist,  aer.  4,  toL  18, 

No.  78,  June,  1874,  p.  448  (Trinknt  Island,  Nicobar  Islands). 

Subspecifio  oJiaracters. — Coloration  relatively  light. 

Description.— Advlt  male,  No.  178326,  U.S.N.M.;  Katchall  Island, 
Nicobar  Islands,  February  19,  1901;  Dr.  W.  L.  Abbott.  Pileum 
duU  cinnamon  brown;  remainder  of  upper  parts  rather  light 
brownish  olive;  tail  mummy  brown,  verging  toward  Prout's  brown; 
outer  webs  of  primaries  pale  cinnamon  brown;  inner  webs  of 
primaries  and  secondaries  somewhat  light  sepia;  outer  webs 
of  secondaries,  together  with  both  webs  of  tertials  and  of  upper 
wing-coverts,  cinnamon  brown  verging  toochraceous  tawny,  the  ter- 
tials tinged  with  brownish  olive;  chin  brownish  white;  throat  and 
sides  of  head  between  drab  and  hair  broWn;  remaining  lower  parts 
rather  light  Saccardo's  umber,  with  edgings,  particularly  on  pos- 
terior portion,  of  light  tawny  olive,  clay  color,  and  dull  cinnamon 
buff;  middle  of  lower  breast  and  of  abdomen  with  a  pronoimced 
daty  gray  tinge;  lining  of  wing  duU  tawny  olive  to  pale  sepia. 

Measurements. — ^Male*:  Total  length  (in  flesh),  381-406.4  (aver- 
age, 392.4)  mm.;  wing,  206-230  (223.7);  tail,  66-73.6  (69.9);  ex- 
posed culmen,  22-24.6  (23.6) ;  bill  from  anterior  end  of  nostril,  13- 
14.6  (13.7) ;  height  of  bill  at  base,  11-13  (12) ;  tarsus,  66-69.5  (68.1) ; 
middle  toe  without  claw,  40.6-44.6  (42.8). 

Female*:  Total  length  (in  flesh),  387.4-419  (average,  394.4)  mm.; 
wing,  222-233  (226.7) ;  tail,  64-74  (68.9) ;  exposed  culmen,  22-24.6 
(23.6) ;  bill  from  anterior  end  of  nostril,  13-14  (13.7) ;  height  of 
bill  at  base,  11-13  (12.4) ;  tarsus,  63.5-67.5  (66) ;  middle  toe  without 
claw,  41-44.5  (42.4). 

Type-locality. — ^Middle  group  of  the  Nicobar  Islands. 

OeograpMo  distribution. — ^Middle  and  northern  Nicobar  Islands. 

Remarks. — ^This  species  was  first  discovered  by  Mr.  P.  Barbe,  but 
on  which  island  is  not  known;  from  the  description  of  the  specimen, 
however,  evidently  on  one  of  the  middle  islands.  The  bird  from 
Trinkut  Island  was  subsequently  described  by  Dr.  R.  B.  Sharpe,* 
but  it  was  found  to  be  identical  with  the  typical  form. 

This  race  has  been  reported  from  Tillangchong,  Camorta,  Elatchall, 
Nankauri,  Trinkut,  Bompoka,  and  Treis,  and  probably  occurs  on 
other  islands  in  the  middle  and  northern  parts  of  the  Nicobar  group. 

^  Ten  Bpedmeni,  from  the  Islands  of  Kstcball,  TUlangdiong,  Nankauri,  and  Trltilcat,  in 
the  Nicobar  group. 

*  Nine  specimens  from  the  islands  of  KatdiaU  and  Tillangchong. 

*Megapodiu9  trinkuienMs  Sharpe,  Ann.  and  Mag.  Nat  mat,  ser.  4,  vol.  18,  No.  78» 
June,  1874,  p.  44& 
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Examples  examined  from  several  of  these  islands  show  no  geographic 
variation. 

Measurements  of  all  the  specimens  examined  are  given  below : 

Measurements  of  specimens  of  Megapodius  nicobariensis  nicobariensis, 
[CoUeoted  by  Dr.  W.  L.  Abbott.] 


•  Measured  in  the  flesb  by  the  collector. 
MEGAPODIUS  NICOBARONSIS  ABBOTTI.  mi 

Stibspecific  characters. — Similar  to  Megapodius  nicobariensis  nico- 
bariensis^  but  darker  on  both  upper  and  lower  parts,  including  the 
upper  surface  of  the  wings;  the  primaries  particularly  darker  on 
outer  webs,  and  with  less  contrast  in  color  between  the  outer  and 
inner  vanes. 

Description.— Tjpey  adult  male,  No.  178848,  U.S.N.M.;  Little 
Nicobar  Island,  Nicobar  Islands,  February  28,  1901;  Dr.  W.  L.  Ab- 
bott. Pileum  reddish  cinnamon  brown;  cervix  brownish  olive; 
upper  back  olive  brown,  shading  posteriorly  to  between  Front's 
brown  and  dresden  brown  on  the  upper  tail-coverts;  tail  mummy 
brown  verging  toward  Frout's  brown ;  outer  webs  of  primaries  cinna- 
mon brown;  inner  webs  of  primaries  and  secondaries  sepia;  outer 
webs  of  secondaries,  and  the  greater  coverts,  of  the  same  color  as  the 
tail;  rest  of  the  superior  wing-coverts  like  the  back;  tertials  similar 
to  the  rump,  but  a  little  more  ruf  escent ;  sides  of  head,  together  with 
chin  and  upper  throat,  between  hair  brown  and  drab ;  sides  of  neck 

^  Named  In  honor  of  Dr.  W.  L.  Abbott,  who  collected  the  type  series. 
62055— 20— Proc.N.M.vol.56 27 
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like  the  cervix;  lower  surface  Saccardo's  umber,  posteriorly  the 
feathers  tipped  with  tawny  olive ;  middle  of  breast  and  of  abdomen 
tinged  with  slaty  gray ;  lining  of  wing  rather  light  dull  sepia. 

Measurements. — ^Male*:  Total  length  (in  flesh), 381--387.4  (average, 
386.3)  mm.;  wing,  215-230  (221);  tail,  66-69.6  (67.2);  exposed 
eiilmen,  23-24  (23.6) ;  bill  from  anterior  end  of  nostril,  14-14.5 
(14.2);  height  of  bill  at  base,  11-11.6  (11.2);  tarsus,  69.6-71.5 
(70,3) ;  middle  toe  without  claw,  42.5-44  (43). 

Female*:  Total  length  (in  flesh),  374.6-887.4  (average,  381)  mm.; 
whig,  215-223  (218) ;  tail,  64-71.5  (67.2) ;  exposed  cuhnen,  22.5-23.5 
(23) ;  bill  from  anterior  end  of  nostril,  13-13.5  (13.3) ;  height  of  bilt 
at  base,  12-13  (12.3) ;  tarsus,  65.5-67  (66.2) ;  middle  toe  without 
claw,  41-44  (42). 

Type-locality. — ^Little  Nicobar  Island,  Nicobar  Islands. 

Geographic  distribution. — Great  Nicobar  Island  and  Little  Nico- 
bar Island  in  the  southern  portion  of  the  Nicobar  Islands. 

Remarks. — Specimens  of  this  new  subspecies  have  been  seen  from 
only  the  islands  of  Little  Nicobar  and  Great  Nicobar,  but  it  may 
well  be  found  also  on  other  and  smaller  islands  in  the  southern  part 
of  the  Nicobar  group.    Birds  from  these  two  islands  are  identical. 

Measurements  of  specimens  examined  are  as  follows : 

MeaBurements  of  specimens  of  Megapodius  nicobariensis  ahboiti. 
[CoUeoted  by  Dr.  W.  L.  Abbott.] 


>  Three  spedmens,  from  Great  Nicobar  and  Little  Nicobar  IsIaDds. 

'Measured  in  the  flesh  by  the  collector. 

•Type. 
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NOTES  ON  SOME  GENERA  AND  SPECIES  OF  CHALCID- 
FLIES  BELONGING  TO  THE  APHEUNINAE  WITH  DE- 
SCRIPTION OF  A  NEW  SPECIES. 


By  A.  B.  Gahan, 

O/  the  Bureau  of  Entomology,  United  Statea  Department  of  AgrioulUure, 


In  attempting  to  place  the  species  described  below  as  new,  some 
interesting  facts  were  developed  which  it  is  believed  will  serve  par- 
tially to  clear  up  one  or  two  mooted  questions  in  the  classification 
of  the  subfamily  Aphelininae.  Since  these  observations  deal  princi- 
pally with  the  identity  of  a  species  lately  shown  to  be  parasitic  on  the 
Hessian  fly,  their  publication  at  this  time  appears  to  be  advisable. 

Genoa  CENTRODORA  Foerater. 

Centrodora  Foebsteb,  Verb,  naturh.  Ver.  prenssisch.  Rheinland,  vol.  26^ 

1878.  p.  66. 
Paraphelinus  Pkbkins,  Bull.  I,  Hawaiian  Sugar  Plant  Assoc.,  1906,  p.  264. 

The  genue  Centrodora  was  described  in  1878  with  C.  amoena  Foer- 
ster  designated  as  the  genotype.  Both  the  genus  and  the  species  have 
apparently  remained  unrecognized  since  that  time. 

While  examining  specimens  of  Paraphelinua  speciosissim/ua  Girault 
the  writer  was  impelled  to  compare  them  with  the  description  of  C. 
amoena,  with  the  result  that  he  is  thoroughly  convinced  that  Girault's 
species  belongs  to  the  genus  Centrodora  and  is  very  likely  synonymous 
with  the  type-species.  The  only  point  of  disagreement  between 
my  specimens  and  the  generic  description  of  Centrodora  is  found  in 
the  reference  to  the  postscutellum  (Hinterschildchen)  as  completely 
covering  the  metanotum  and  reaching  the  base  of  the  abdomen  and 
this  is  explainable.  A  slide  mounted  specimen  under  poor  illumina- 
tion will  easily  give  one  an  impression  similar  to  that  indicated  by 
Foerster,  due  to  the  fact  that  the  phragma  is  very  conspicuous,  re- 
sembling a  greatly  produced  postscutellum.  The  probable  correct- 
ness of  this  supposition  can  hardly  be  questioned,  in  view  of  the  fact 
that  the  specific  description  of  amoena  agrees  very  closely  with  speci- 
mens of  apecioBissimua — so  closely,  in  fact,  as  to  make  it  seem  highly 
probable  that  they  are  the  same  species.  Practically  all  of  the 
known  European  parasites  of  the  Hessian  fly  are  now  known  ta 
occur  in  the  United  States,  and  there  is  no  good  reason  why  this 
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species  should  not  occur  in  both  continents.  The  writer  fully  be- 
lieves the  two  will  eventually  prove  to  be  the  same  species,  but  it  is 
probably  advisable  to  retain  the  name  speciosissimus  for  the  Ameri- 
can form  until  such  time  as  European  specimens  can  be  obtained  for 
comparison. 

Another  point  of  interest  in  this  connection  is  the  identity  of 
Agonion&wrus  locustwrwm  Giraud.*  Howard*  has  pointed  out  the  pos- 
sibility that  the  species,  the  generic  position  of  which  has  remained  in 
doubt  since  the  original  description,  may  belong  to  ParapheUnus. 
The  writer  has  carefully  compared  Giraud's  description  with  that  of 
Centrodora  amoena  by  Foerster  with  the  result  that  he  is  convinced 
that  the  two  species  are  probably  identical.  The  one  point  of  dis- 
agreement seems  to  be  in  the  presence  or  absence  of  the  hairless 
streak  on  the  forewing.  Giraud  specifically  states  that  this  line  is 
absent  in  his  species,  but  in  view  of  the  exact  agreement  in  all  other 

characters  and  in  the 
light  of  the  knowledge 
gained  from  the  study  of 
Bpecumssimua  in  which 
this  line  is  narrow  and 
inconspicuous  lying  for 
the  most  part  in  the  in- 
fuscated  portion  of  the 
wing,  it  seems  practically 
certain  that  Giraud  has 
overlooked  it.  The  species 
name  loouataruvh  ante- 
dates amoenOy  and  in  case  my  conjectures  are  correct  will  supersede, 
both  amoena  and  speciosissinma. 

The  species  speciosissimw  unquestionably  agrees  with. the  descrip- 
tion of  Paraphelinua  Perkins,  and  that  genus  therefore  becomes  a 
synonym  of  Centrodora  Foerster. 

Mr.  Girault  has  stated  his  conviction  that  Paraphelinua  and  Aphe- 
linuB  Dalman  are  synonyms.'  If  accepted  this  would  make  Centra- 
dora  also  a  synonym.  Girault  based  his  conclusion  on  the  study  of 
several  Australian  species  which  are  unknown  to  the  writer.  As 
represented  by  spedosiasimtis  the  genus  differs  from  Aphelinus  in 
that  the  praescutum  and  scutellum  are  both  divided  by  a  median 
longitudinal  groove,  the  wings  are  distinctly  longer  and  narrower, 
with  the  venation  attaining  barely  to  the  middle  of  its  length ;  the 
legs  are  somewhat  longer  and  more  slender,  the  hind  tibiae  being 
decidedly  longer  than  their  femora;  the  ovipositor  is  more  strongly 
exserted,  and  the  scape  of  the  male  is  distinctly  though  not  greatly 

»  Verb.  d.  ZooL-Bot  Get.  Wlen,  yoL  18,  1868,  p.  1278. 

•  Proc  Knt  Soc.  Wasli.,  toI.  16,  1914,  pp.  81-82. 

•  Memoirs  of  the  Qoeensland  Mneeom,  voL  4, 1918,  p.  180. 
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Fio.  3.— Antinka  or  mali  (pabaphbunus)  centrodoba 
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thickened.  The  antennae  in  both  sexes  are  more  elongate 
than  in  ApheUnua  with  the  joints  quite  differently  proportioned. 
The  whole  insect  is  more  slender  with  a  somewhat  different  habitus. 
These  characters  taken  in  conjunction  with  the  difference  in  host  re- 
lations make  it  extremely  improbable  that  the  two  forms  represent 
the  same  genus.  It  may  be  that  a  close  study  of  many  different 
species  will  show  such  an  intergradation  as  to  make  it  impossible  to 
maintain  the  separation,  but  for  the  present,  at  least,  it  appears 
desirable  to  retain  the  name 
CentTodora  as  distinct  from 
A'phelin'us. 

Centrodara  speciosiasi- 
mu8  has  been  shown  by  Mc- 
Connell  to  be  parasitic  in 
the  puparia  of  Mayetiola 
destructor  Say.^  Girault 
has  recorded  it  as  parasitic 
in  the  eggs  of  Xiphidium^ 
species  ?.* 

{Agomoneurus)  Centrodora  locuBtarum  was  originally  reared  ac- 
cording to  Giraud  from  eggs  of  Xiphidium  fuscum  Fabridus. 

Foerster's  type  of  the  species  amoena  was  collected  on  a  window,  as 
was  also  the  type  of  speciossiasiimu  Girault. 

Genoa  TUMIDISCAPUS  Ginralt. 

This  genus  was  originally  based  on  a  single  male  specimen  mounted 
on  a  slide  and  now  badly  crushed.    One  antenna  is  however  in  good 

condition,  and  is  illustrated  in 
figure  8. 

The  writer  has  recently  ex- 
amined a  number  of  specimens, 
including  both  sexes,  which  are 
in  his  opinion  congeneric  but 
represent  a  different  species. 
These  specimens  are  made  the 
types  of  the  new  species  de- 
scribed below. 

Tvmidiacapus^  as  represented 
by  this  new  species,  is  very 
closely  allied  to  Centrodora^  both  in  structure  and  habits.  The  habitus 
is  practically  the  same;  the  wings  are  elongate  and  narrow,  the  vena- 
tion extending  to  the  middle  of  the  wing;  the  mesoscutum  and  scu- 
tellum  are  divided  by  a  median  longitudinal  groove;  the  legs  are  long 
and  rather  slender;  the  abdomen  of  the  female  is  elongate,  acuminate 
at  apex,  with  the  ovipositor  strongly  exserted.    It  apparently  differs 


Fio.  8.— Aktekha  or  male  tumidiscafus  n.AVU8 

OI&AULT. 


^Ann.  Bnt  Soc  Amer.,  toI.  0,  p.  97. 


•Bnt.  News.  vol.  27,  1016.  p.  406. 
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from  Centrodora  principally  in  antantial  characters,  the  female  hav- 
ing the  fourth  joint  longer  than  the  fifth  in  both  sexes  and  the  male 
scape  being  much  more  greatly  enlarged.  These  are  probably  only 
q>ecific  characters,  and  it  is  likely  that  the  study  of  additional  spe- 
cies will  make  it  necessary  to  sink  Tumidiacwpua  as  a  synonym  of 
Centrodora. 

TUMmiSCAPUS  OHTHOPTBRAB.  mw  spmIm. 

Except  for  the  fact  that  the  male  scape  appears  to  be  much  more 
greatly  enlarged  and  flattened  and  the  third  antennal  joint  very 
slightly  shorter,  the  male  of  this  species  seems  to  be  exactly  like  the 
unique  type  of  T.  flaws  Oirault.  Additional  specimens  may  pos- 
sibly prove  them  to  be  the  same  species. 

Female. — ^Length  1.15  nun.  Vertex  granularly  opaque,  remainder 
of  head  and  thorax  very  faintly  microscopically  sculptured,  if  at 
all;  abdomen  apparently  smooth.  Antennae  6- jointed,  as  follows: 
Scape,  pedicel,  8-jointed  funicle,  and  a  solid  club  (figs.  4  and  5) ; 
the  first  funicle  joint  might  be  called  a  ring-joint,  being  smaller  than 

the  other  joints,  but 
somewhat  longer  than 
broad;  its  apex  ob- 
liquely truncate,  the 
upper  margin  shorter 
than  the  lower  mar- 
gin; the  second  fun- 
icle joint  attached  so 
as  to  form  a  distinct 
angle  with  the  first; 
mandibles  tridentate; 
parapsidal  grooves  deeply  impressed,  complete;  praescutum  with 
a  weak  median  longitudinal  groove;  scutellum  nearly  circu- 
lar with  a  weak  median  longitudinal  groove;  propodeum  ap- 
parently with  a  strong  median  longitudinal  carina  probably 
due  to  the  caving-in  of  the  integument  on  each  side  of  the 
middle  in  drying;  fore  wing  long  and  rather  slender,  extending  con- 
siderably beyond  the  apex  of  the  abdomen,  its  greatest  length  ap- 
proximately three  and  one-half  times  its  greatest  breadth ;  marginal 
and  submarginal  veins  equal,  postmarginal  absent,  marginal  cilia  of 
f orewing  approximately  one-fifth  the  greatest  wing  breadth,  discal 
cilia  moderately  dense,  nearly  uniformly  distributed  except  that  the 
base  of  wing  to  the  apex  of  submarginal  is  nearly  bare,  and  there  is 
a  poorly  defined  nearly  hairless  oblique  line  extending  from  the  stig- 
mal  vein  backward  and  basad  to  the  posterior  wing-margin;  hind 
wing  long  and  narrow,  the  discal  ciliation  rather  weak  except  a 
double  row  along  the  anterior  margin,  the  longest  marginal  ciUa  a 
little  longer  than  the  wing  breadth;  legs  slender;  abdomen  distinctly 
longer  than  the  head  and  thorax,  sessile,  acuminate  at  apex,  the 
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Pig.  4.— Antenna  op  fkmalb  TUioDiacAPVs  orthoptkbai  gaban. 
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ovipositor  extending  beyond  the  apex  of  abdomen  fully  half  the 
length  of  abdomen.  Color  uniformly  pale  yellowish,  the  underside 
of  head  and  thorax  and  the  legs  more  pallid;  antennae  faintly  infus- 
cated,  nearly  concolorous  with  the  head;  wings  hyaline;  ovipositor 
sheaths  fuscous. 

Male. — ^Length,  0.75  m.  Similar  to  the  female,  but  the  greatly 
enlarged  scape,  which  is  nearly  as  large  as  the  head,  is  greatly  flat- 
tened (at  least  in  dead 
specimens)  and  very 
finely  granularly 
opaque;  the  first  funi- 
cle  joint  is  apparently 
not  obliquely  truncate 
at  apex,  and  the  sec- 
ond and  third  funicle 
joints  are  subequal 
and  approximately 
twice  as  long  as  broad. 

Type-localUy. — ^Titusville,  Florida. 

Typ^.— Cat.  No.  21700,  U.S.N.M. 

Nineteen  females  and  three  males  reared  from  the  eggs  of  an 
orthoteron  (Locuatidae)  deposited  in  the  stems  of  grass,  Andropogon 
glomeratua.  Beared  by  Mr.  G.  G.  Ainslie  and  recorded  in  the  Bureau 
of  Entomology  under  Webster  No.  10844. 

Type,  allotype,  and  eight  paratypes  moimted  in  balsam.  Twelve 
paratypes,  including  one  male,  mounted  on  card  points. 
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EXPLOKATION  OF  A  PIT  HOUSE  VILLAGE  AT  LUNA, 

NEW  MEXICO. 


By  Walter  Hough, 
Curator  of  Ethnology,  United  8tate$  National  MuMeum, 


While  excavating  a  small  stone  house  ruin  at  Stevens  Cienaga, 
near  Luna,  New  Mexico,  in  1905,  a  circular  pit  was  laid  bare  beneath 
the  plaza.  It  was  apparent  that  the  pit  had  been  filled  with  debris 
by  the  occupants  of  the  stone  houses  and  smoothed  over  to  form  a 
level  dance  place.  This  find  led  to  the  search  for  other  evidence  of 
pit  structures.  Several  sites  were  discovered  and  were  noted  in  Bul- 
letin 85,  Bureau  of  American  Ethnology  (pp.  59-^).  All  these 
sites  except  one  were  associated  with  stone  houses;  that  one,  a  site  at 
Luna,  New  Mexico,  which  appeared  to  be  a  village  of  pit  dwellings 
pure  and  simple.^  This  site  was  discovered  through  the  curious  cir- 
cumstance that  the  weeds  grew  higher  in  circular  areas  over  a  large 
tract  of  land,  evidently  due  to  greater  moisture  and  fertility  of 
certain  spots,  apparently  buried  pits.  Although  discovered  in  1906 
no  work  was  done  here  till  June,  1916,  when  a  small  grant  from  the 
Bureau  of  American  Ethnology  permitted  a  preliminary  examina- 
tion. 

Permission  to  carry  on  archeological  work  on  the  Oila  Forest 
Beserve  was  kindly  granted  the  Smithsonian  Institution  by  the 
United  States  Department  of  Agriculture.  The  land  embracing  the 
ruins  has  been  filed  upon  by  James  Melvin  Swap,  of  Luna,  who  gen- 
erously approved  of  the  work  of  excavation. 

Topography. — ^The  ruin  occupies  a  gentle  slope  inclining  south 
by  east  on  the  third  terrace  above  the  San  Francisco  Biver,  which  is 
about  1^  miles  away.  The  terrace  abuts  on  low  hillocks  to  the  north. 
The  area,  about  30  acres  in  extent  (see  map),  has  been  naturally 
forested  since  the  abandonment  of  its  use  for  human  habitations, 
but  a  majority  of  the  trees  (pines)  have  matured  and  died  or  have 
been  logged  off.  The  soil  is  loose  but  is  not  washed,  the  only  run-off 
being  to  the  east  and  west  of  the  tract.  The  eastern  drain  is  a 
rivulet  canning  permanent  water  from  springs  in  high  ground  a  few 
miles  to  the  north.  The  field  is  smooth  and  is  covered  with  dark 
loam  about  1  foot  tliick.     Below  this  is  a  yellow-brown  clayey 

>  Another  tlte  7  miles  north  of  Lona  waa  (Uscorered  In  1017. 
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stratum  somewhat  sandy  in  places  and  about  5  or  6  feet  thick. 
Below  this  the  clay  becomes  gravelly.  There  are  no  rocks  in  the  soil, 
which  may  be  classed  as  lake  shore  alluvium  covered  with  products 
of  organic  action  on  soil  resulting  in  loam.  In  this  soil  there  had 
been  anciently  dug  perhaps  100  or  more  pits  14  feet  in  i&ameter  and 
5^  feet  deep.  Covering  them  were  roofs  of  poles,  boughs,  and  mud 
supported  on  posts,  and  the  sides  were  perhaps  wattled.  It  is  evi- 
dent that  at  a  former  time  human  activities  had  disturbed  the  con- 
tour of  a  large  area  by  the  removing  and  piling  up  of  great  quanti- 
ties of  earth.  On  the  abandonment  of  this  village,  however,  began 
the  leveling  forces  of  forest  growth,  wind,  frost,  and  rain  acting  in 
concert  to  restore  the  surface  to  the  smoothness  which  it  presented 
when  seen  in  1907.  At  this  time  all  traces  of  the  pit-dwellings  were 
obliterated,  and  they  were  only  revealed,  as  mentioned,  by  the  dis- 
tribution of  vegetation  which  grew  higher  in  circular  areas  over  the 
tract.  The  completeness  of  the  work  of  the  natural  agencies  is  a 
matter  for  wonder.    (See  plate  28.) 

During  the  11  years  passed  since  the  site  was  observed,  the  field, 
lying  without  fence,  had  been  so  trampled  by  cattle  and  dug  up  by 
prairie  dogs  that  no  signs  of  the  pits  were  visible.  Doubts  even 
arose  as  to  the  validity  of  the  former  conclusions.  Fortunately, 
however,  the  first  excavations  uncovered  the  side  of  a  pit  filled  with 
soft  earth. 

PU  No.  J. — ^A  trench  was  begun  in  made  soil  and  prolcmged  until 
imdisturbed  earth  was  encountered,  and  this  was  followed  around  on 
the  circumference  of  a  circle  14  feet  7  inches  in  diameter.  (PI.  29.) 
The  earth  within  this  circle  was  then  carefully  removed  and  all  arti- 
facts, bones  of  animals,  etc.,  sorted  out  during  the  process.  Informa- 
tion on  the  construction  of  the  pit  house  soon  was  supplied  by 
charred  remains  of  posts  and  burnt  clay  bearing  impressions  of  roof 
structure.  The  soil  filling  the  pits  is  dark  and  rich,  and  contains 
charcoal,  ashes,  bones  of  animals,  hand  stones,  whetstones,  cores, 
bruising  hammers,  flakes,  fragments  of  pottery,  etc. 

A  large  grooved  hammer  was  found.  An  irregular  metate  was 
observed  at  the  4-f  oot-6-inch  level,  and  this  stone  was  probably  raised 
a  foot  from  the  floor.  (PI.  80.)  The  metate  was  rude  and  not  deeply 
worn.  Near  the  metate  was  encountered  a  smooth  stone  slab  with 
rounded  comers  and  edges,  probably  a  bread-mixing  slab.  A  small 
mortar,  consisting  of  a  cavity  in  an  irregular  stone,  was  taken  out 
Two  feet  from  the  center  of  the  pit  and  near  the  metate  was  a  bed  of 
ashes,  indicating  the  fireplace.  A  burial  of  an  infant  was  found  in 
the  west  wall,  accompanied  with  a  roundel  ground  from  a  piece  of 
pottery  and  a  fragment  of  a  pottery  vessel.  Also  on  the  west  side, 
at  a  depth  of  3  feet,  there  occurred  a  vase  with  broad  handle  contain- 
ing white  potter's  clay.     (Fig.  32.)    There  was  a  large  recess  on 
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the  west  wall  packed  with  debris.    On  the  east  side  of  the  pit  there 
was  uncovered  a  bench  18  inches  high  and  approximately  36  inches 
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Map  op  rkoion  studied. 


wide  cut  in  the  soil.    In  the  center  of  the  pit  was  a  hole  20  inches 
deep,  probably  for  the  center  post.    The  floor  of  the  pit  was  yellow 
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natural  earth  with  thin  layers  of  packed  black  earth,  indicating  the 

floor  level. 
Pit  No.  £. — ^Twenty-five  feet  southeast  of  pit  No.  1  there  was 

opened  a  pit  63  inches  deep  and  12  feet  in  diameter.    On  the  west 

side  was  observed  an  earth  bench  6  inches 
in  height,  and  at  the  floor  level  near  the 
southeast  wall  a  hole  27  inches  deep  and 
12  inches  in  diameter.  (Fig.  1.)  On  the 
floor  near  the  center  of  the  pit  lay  a  meal- 
ing stone  and  adjoining  it  a  fireplace. 
Remains  of  posts  (pi.  81),  some  frag- 
ments of  baked  roofing  mud,  hand  stones, 
and  animal  bones  were  found  in  this  pit. 
Mealing  house. — Southwest  of  pit  No.  2  was  unearthed  a  mealing 

house,  12  feet  square,  as  indicated  by  charred  remains  of  corner  posts. 

This  shed,  like  the  pit  houses,  had  been  roofed  with  mud.    It  con- 


K«U. 


Fio.  1.— Oroukd  plan  op  PR. 


FIO.  X~0BJBCT8  Df  PLACK  IN  MEAUNO  BOUSE.     (FROM  A  nLXTCH  BT  THE  AX7TH0K.) 

tained  6  to  8  metates,  one  of  them  mounted  on  three  rounded  stones 
(fig.  2),  and  many  hand  stones,  rubbing  stones,  slabs,  etc.-  Frag- 
ments of  nine  large  coarse  pottery  jars  and  several  bowls  were  inter- 
spersed among  the  stone  im- 
plements. There  were  here 
several  burnt  clay  hearths  and 
much  charcoal  mixed  with  the 
soil.  (Fig.  3.)  All  the  speci- 
mens were  found  in  the  layer 
of  surface  loam  somewhat 
more  than  a  foot  under  the 
ground.  The  loam  which  is  about  a  foot  deep  becomes  very  hard 
when  dry  and  breaks  into  cubes  during  drought.  The  structure  un- 
earthed here  was  an  open-air  shed,  mud  covered,  in  which  grinding 
and  cooking  was  done  as  in  the  similar  sheds  of  the  Pima-Papago. 
(Fig.  4.) 


FlO.  S.— ClAT  BBABVB  and  method  op  Y7BB. 
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Cemetery  of  infants. — Southeast  of  and  near  pit  No.  1  was  a  ceme- 
tery in  which  infants  alone  were  buried.  There  were  hearths  of  burnt 
clay  in  this  cemetery  like  those  in  the  ruin  at  Stevens  Cienaga.^ 
Four  or  five  burials  were  encoimtered,  and  these  were  accompanied 
with  pottery  of  small  size  but  interesting  in  form  and  decoration. 
With  the  body  of  a  child  of  about  5  years  had  been  placed  a  flint 
scraper  and  some  bones  of  deer.  On  the  border  of  the  cemetery  there 
were  taken  out,  at  a  depth  of  about  5  feet,  hearthstones  with  charcoal 
lying  upon  them  and  mealing  stones.  Many  large  bones  of  animals 
cracked  to  obtain  the 
marrow  were  found  in 
the  debris.  Some  of  the 
bones  are  burnt. 

Pit  No.  3. — A  section 
of  this  pit  was  opened 
and  the  wall  was  seen 


Fio.  4.— Flan  and  elbvation  or  meauno  hoitss. 


to  be  well  defined.  On  the  floor  lay  a  metate  and  a  wedge-shape  stone 
of  equal  dimensions,  probably  a  rest  for  inclining  the  metate.  Here 
were  a  number  of  hammer  stones,  pottery  fragments,  bones,  etc. 

Pit  No.  4. — This  pit  was  completely  opened  out  (PI.  32.)  It  is  12 
feet  in  diameter.  As  noted  in  other  pits,  there  was  a  deep  hole  sunk 
in  the  floor  on  the  west.  There  was  a  metate  in  place,  and  in  the 
course  of  the  excavation  mealing  stones,  whetstones,  and  fragments 
of  decorated  pottery  were  removed. 

Mealing  home  No.  2. — ^Adjoining  pit  No.  4  a  cooking  or  mealing 
house  was  excavated.  It  yielded  a  globose  vessel  of  thin  gray  pot- 
tery tolerably 
well  decorated 
and  furnished 
with  pierced  lugs 
(see  fig.  38)  and 
many  fragments 
of  large  coarse, 
black  pottery  ves- 
Fio.  6.— FiBXPLACK  WITH  CLAT  JAMBS.  sels.    Thcrc  wcrc 

found  many  stones  and  hammers  and  animal  bones.  Some  pieces  of 
infants'  skulls  were  seen,  but  not  as  formal  burials. 

Pit  No.  6. — Eight  feet  northwest  of  pits  Nos.  1  and  2  a  pit  42 
inches  deep  was  opened.  From  the  evidence  of  the  action  of  fire  this 
pit  was  called  the  fire  pit.  A  great  fireplace  was  set  against  the 
west  wall  and  flanked  on  either  side  with  a  rounded  jamb  of  burnt 
clay.  (Fig.  5.)  The  west  wall  was  deeply  burnt  between  the  jambs, 
and  on  the  hearth,  which  was  level  with  the  floor,  lay  much  ashes, 

^  Bulletin  85»  Bureau  of  American  Ethnology,  1907,  p.  68. 


Digitized  by  VjOOQIC 


414 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


TOL.  5ft. 


charcoal,  and  remains  of  charred  posts.  (Fig.  6.)  Adjoining  was 
a  smaller  fireplace  having  a  smooth  hearth  and  a  bottom  slab  in 
form  of  a  tablet  with  romided  comers  and  edge,  probably  a  baking 
slab.  (PI.  33.)  Beyond  the  smaller  fireplace  lay  a  great  mass  of 
burnt  roof  clay,  rendering  it  evident,  in  connection  with  the  charred 
beams,  that  the  pit  structure  was  destroyed  by  fire.  On  the  floor  of 
this  pit  lay  two  metates,  a  grooved  maul,  and  other  stone  implements, 
as  well  as  fragments  of  pottery. 
Pit  No.  6. — Sixty-six  feet  north  of  pit  No.  2  a  pit  was  cleared. 

In  it  were  found  a  number  of  regu- 
larly worked  and  irregular  metates, 
and  near  them  hand  stones,  stone  ham- 
mers, and  fragments  of  rough  pottery. 
The  hearth  in  this  pit  was  formed  of 
many  stones  of  equal  size  laid  as  pave- 
ment on  the  floor  of  the  house,  and 
upon  the  hearth  was  a  layer  of  gray 
wood  ashes. 

Pit  No.  7. — This  pit  contained  the 
customary  metates,  hand  stones,  etc. 
At  the  floor  level  on  the  east  side  is  a 
hole  3  feet  deep.  A  cache  of  bright  yellow  paint  was  discovered  under 
the  earth-bench,  and  a  small  lot  of  obsidian  nodules  was  found  hidden 
in  a  hole  in  the  wall.  There  were  many  animal  bones,  fragments  of 
pottery,  and  chips  of  hard  stone.  A  mass  of  chips  fallen  from  the 
stone- workers'  hands  were  foimd  in  a  little  heap.  A  pottery  spindle- 
whorl  and  two  bone  awls  were  taken  out.  The  pit  was  4  feet  deep 
and  14  feet  in  diameter. 

CrTcat  dance  pit. — Southeast  of  pit  No.  2,  108  feet,  is  a  circular 
concavity  84  feet  in  diameter  and  5  feet  deep.    (PI.  34.)    It  adjoins 

ri  in 


Fig.  6.— Groxwd  flan  of  hre  pit. 


FiQ.  7.— Section  of  great  dance  pit. 

the  bank  of  a  former  channel  of  the  small  permanent  watercourse 
east  of  the  village  site.  The  margin  of  the  pit  fades  off  into  the 
general  land  level,  but  is  eroded  slightly  on  the  north  and  east.  A 
pine  tree  9  feet  in  circiunference  stands  on  the  south  rim,  and  re- 
mains of  dead  trees  cover  the  northeast  section  of  the  rim.  The 
earth  in  the  pit  is  hard-packed  loam  containing  fragments  of  char- 
coal. In  exploring  this  pit  a  trench  was  cut  from  the  center  to  the 
circiunference  on  an  east-and-west  line,  following  the  bottom  contour 
as  shown  by  the  unmodified  earth.    (Fig.  7.)    Beginning  at  the  edge 
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there  is  a  slope  of  25  feet  to  a  set-off  16  inches  high,  apparently  the 
back  of  a  bench  4  feet  wide.  The  depth  here  is  31  inches  from  the 
surface  of  the  deposit  in  the  pit.  From  this  bench  the  ground  slopes 
about  12  to  16  feet  and  merges  into  the  level  floor  of  the  pit.  The 
deposit  here  is  50  inches  deep.  There  was  thus  a  circular  floor  for 
dance  purposes,  about  50  feet  in  diameter,  with  196  feet  of  bench 
around  it  for  spectators.  This  amphitheater  pit,  approximately  265 
feet  in  circumference  and  nearly  10  feet  deep,  was  probably  sur- 
rounded with  a  palisade.  It  will  be  seen  that  the  earth  deposit  in 
the  pit  (50  inches)  is  about  that  which  levels  the  pit  houses,  but 
the  great  pit  being  10  feet  deep  is  not  filled,  and  hence  it  is  the  only 
surviving  landmark  of  the  ancient  village.  The  labor  of  excavating 
the  great  dance  pit  or  kiva  was  great,  and  the  work  seems  to  show 
that  the  population  of  Pit  Village  was  large  enough  to  furnish  a 
good  force  of  willing  hands.    As  no  tools  of  stone  for  digging  were 


Fio.  8.— Plan  and  ncnoMS  showdto  coNSTBUonoM  or  pit  houses. 

found,  it  appears  probable  that  the  excavation  was  made  with  dig- 
ging sticks  and  the  earth  removed  in  skin  bundles. 

Enough  has  been  learned  through  the  tentative  exploration  to 
enable  us  to  essay  a  restoration  of  the  pit  village  as  it  may  have 
appeared  centuries  ago.  The  data  shows  that  the  excavation  and 
the  added  height  given  by  the  removed  earth  would  be  about  8  feet, 
leaving  thus  3  feet  of  ttie  house  above  ground.  The  roof  would 
be  supported  on  eight  posts  about  10  feet  long.  The  sides  of  the 
house  above  ground  would  be  wattle  and  daub,  or  wattled  and  banked 
with  earth.  (Fig.  8,  a,  &,  c.)  Judging  by  the  height  of  the  earth 
embankment  thrown  up  in  the  excavation  of  the  pits  during  the 
present  work,  the  measurements  suggested,  as  well  as  the  banking, 
seem  plausible.  It  would  be  easy  thus  for  the  Indian  to  walk  up 
on  his  roof  and  descend  through  a  hatchway  by  means  of  a  notched 
ladder  as  used  by  the  Pueblos.    The  appearance  of  the  cluster  of 
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houses  forming  the  village  would  be  that  of  circular  mounds  inter- 
spersed with  rectangular  open-air  sheds  and  on  the  margin  of  the 
village  a  pallisaded  dance  circle.    (PL  35.) 

ARTIFACTS. 

Mealing  stone. — Turtle-shape  stone  of  coarse  volcanic  grit  for 
use  as  a  mano.    The  working  face  of  the  stone  is  flat  from  side  to 

side  and  ground  to  the  arc  of  a  circle 
about  12  inches  in  diameter  from  end  to 
end,  showing  that  it  was  used  in  a  basin- 
like metate  like  those  found  at  Luna.  It 
belongs  to  the  pillow  type  of  mano  found 
south  of  the  mountains  and  in  California. 
North  of  the  moimtains  the  mano  is 
usually  worn  to  a  triangular  section  from 
use  on  a  flat,  steeply  inclined  metate, 
as  among  the  existing  Pueblos.  Quite 
frequently  the  pillow-shaped  mano  is 

Fl0.9.-MEAUKa  STONE  ^SECnON.  ^^^^^^     ^j^^g    ^^^    gj^^    ^^^    ^^^    g^g^^ 

grip.  (Fig.  9,  No.  292113,  U.S.N.M.) ;  4f  inches  wide,  6i  inches  long, 
1^  inches  thick. 

Metates. — As  remarked,  every  pit  house  revealed  on  excavation  a 
mealing  stone  lying  on  the  floor  near  the  fire  and  in  the  open-air 
sheds  a  number  were  taken  out.  Sometimes  an  irregular  stone  had 
been  used  with  almost  no  shaping  (fig.  10) ;  again  the  stone  was 
roughly  pecked  to  shape  (figs.  11, 12) ;  a  little  more  work  was  put  on 
some  specimens  (figs.  13,  14) ;  but  in  no  case  were  the  metates  fin- 
ished to  a  definite  form  as  among  the 
Pueblos.  Two  specimens  display  a  spe- 
cially worn  area  near  one  end  like  speci- 
mens from  northern  Arizona  and  Utah. 
(Figs.  15, 16.)  Metates  in  the  pit  houses 
were  propped  up  at  the  required  slant  on 
a  wedge-shape  stone  which  had  been  se- 
lected for  its  shape.  (Figs.  17, 18.)  In 
the  sheds  they  were  sometimes  set  up  on 

three  stones  (See  fig.  2.)  The  metates  p,,.  io.-iEB.am^  m^ukg  stone. 
f oimd  are  of  gray  grit  stone  and  were 

nearly  all  broken  in  place  or  cracked  to  pieces  on  removal  into 
the  air. 

Paint  grinding  (f)  stone. — Small  oval  slab  of  fine  grit  stone,  flat 
below  and  concave  above,  the  concavity  smoothly  worn.  Suggests 
the  stones  used  by  the  Zuni  and  other  Pueblos  for  grinding  paint, 
numbers  of  which  are  exhibited  in  the  halls  of  archeology.  The  use 
to  which  this  specimen  was  put  is  not  known.    Only  this  one  was 
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found  (fig.  19,  No.  292087,  n.S.NJl) ;  2|  inches  wide,  ^  inches  long, 
I  inch  thick. 


FlO.  11.— IfKAUNO  nONB  rABTLT  PICKED.  FlO.  12.— MSAUNQ  SIOMB  rABlLT  VWCKED, 

Mortars. — ^The  mortai^s  from  this  site  consist  of  large,  rough  dabs 
of  stone  having  a  small  cavity  worked  in  the  flat  side.    The  cavities 


Fm.  IS.— ICSAUNO  mOME  WORKED  TO 

SHiPB.  Fig   14.  IfBAUNO  nOMB  WORKED  TO  SHAPE. 

are  smooth  and  regular.    (Figs.  20,  21.)    No  pestles  were  found  in 
the  site,  but  the  specimen  found  on  a  neighboring  field  may  be  taken 


FlO.  16.— MEALDra   stone  with  pocket  FIO.  16.— MEALOTO  8I0NE 

CAYITT.  WITH  POCKET  CAYITT. 

as  the  type.  (Fig.  22.)  It  has  been  8ugge3ted  that  the  small  mortars 
were  used  for  bruising  roots  and  extracting  the  fiber  from  yucca  and 
agave  leaves.* 


>  Bulletin  87,  U.  8.  National  Moaeam,  p.  16. 
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Pestle. — Of  gray  green  sonorous  stone,  scarcely  showing  at  this 
interval  traces  of  the  methods  by  which  it  was  fashioned  or  of  its 
wear  through  use.  The  specimen  was  ploughed  up  in  a  field  in  the 
village  of  Luna  by  Mr.  Adair.    No  pestles  have  been  found  in  the 


Fio.  17.~Wkdob  shapb  8T0NK  FOB  PBOPPDro  Fio.  1&— Wkdob  OF  noNx  roB  raorrmo 

MXTATB  AND  SXCnOK.  MSXATB. 

pit  village,  but  small  mortar  stones  were  taken  from  the  pit  houses 

(fig.  22,  No.  300094,  U.S.N.M.) ;  2  inches  diameter,  141  inches  long. 

Stone  slab. — Smooth  slab  of  blackened  stone  worked  on  the  edge. 

In  getting  out  the  slab  or  in  securing  a  proper  size  piece  the  worker 

scored  a  channel  deep  enough  to  admit 
of  breaking  the  stone  off  without 
flawing.  The  edges  were  then  ground 
smooth  and  the  comers  rounded,  pre- 
cisely as  the  Zuni  quarry  and  finish 
their  baking  slabs.  The  specimen 
Fin  io-ft.««  «..  «.nm««  •*«•        formed  the  bottom  of  the  smaller  fire- 

Fio.  19. — btomx  fob  OBINDOVO  PiniT  .        ^  .       .  ^  >  ^ 

place  m  the  fire  pit  (fig.  28).  (See 
fig.  6.)  Other  slabs  were  found  in  the  mealing  sheds  (figs.  24,  25, 
No.  292120,  U.S.N.M.) ;  14  by  16  inches,  5  inches  thick. 

Stone  ham/mer. — Coarse  basaltic  rock,  the  surface  roughened  and 
pitted  from  age.    A  deep  groove  has  been  pecked  around  the  stone, 


7M.  Xk—SlIAU.  MOBTAB  Df  nONB 

BLOCK.  FIO.  ai.— BBOnor  MOBTAB. 

except  where  the  hafting  touched,  dividing  it  into  two  equal  lobea 
One  face  of  the  hanuner  is  squarish,  the  other  spalled  by  working. 
A  few  of  these  hammers  were  observed,  the  common  type  being  nodu- 
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lar  of  chalcedony  or  other  hard  stone  (fig.  26,  No.  300093,  n.S.NJl) ; 
6  inches  long,  ^  mches  diameter. 

Hammer  stones. — ^Water-worn  quartz  pebble  showing  several 
braised  areas,  due  to  work  in  hammering.  This  specimen  is  a  good 
example  of  the  selection  of  a  naturally  formed  stone  for  a  particular 
use    (292099);    2^ 

mches  m  diameter.    ^^.v.V^>^l^^^'^^S^ 
Another  of  brown  -  ^^^     * 

grit  stone  bears  evi-  ^^  22._P,»rLi  of  obesn  aron.. 

dence  of  use  as  a 

hammer  and  rubbing  stone  (292099) ;  3^  by  8  by  2  inches.   The  utility 

hammer,  however,  of  this  site  begins  as  a  block  of  chalcedony,  oftoi 

having  one  face  showing  the  curve  of  the  parent  formation.    This 

block  from  use  becomes  rounded  and  smaller  until  when  corapara- 


FlG.  23.>-SllOOTH  STONS  SLAB  FlO.  24.— FRAOMBHT  OF  FiG.  25.— STONE  SLAB  mOM  MEAUNO 

rORMlNa  A  BXABTR.  SliOOTH  nOMX  SLAB.  8HSD. 

tively  smooth  is  discarded  or  employed  in  minor  work,  as  in  the  case 
of  a  pebble  just  picked  up  for  the  occasion.  In  this  way  numerous 
hammers  gather  about  a  long-inhabited  site  and  superficially  give  an 
indication  of  numerous  workers.    Observations  among  the  Hopi  prove 

that  a  hammer  stone  is  useful 
for  working  stone  only  while 
its  facets  are  sharp.  The  ham- 
mer is  then  given  a  chisel  effect 
rather  than  a  bruising  effect 
I  (292098,  U.S.N.M.) ;  2i  inches 

in  diameter. 

Abrading  stones. — ^Irregular 

pieces    of    brown    grit    stone 

showing  use  of  abrading  were 

r,o.2i-G.oovEDwoH.HAMME».  rektively  frequent  in  the  pit- 

house  debris.  Some  of  them  have  fiat  working  surfaces,  but 
many  of  them  have  been  reduced  by  use  to  nondescript  shapes, 
as  though  by  employment  in  shaping  wood.  Grit  stone  is  scarce 
in  this  region,  and  pieces  of  it  were  no  doubt  prized  by  the  pit- 
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house  people.  They  did  not  have  the  grooved  arrow-shaping 
tools  so  common  on  other  sites  throu^out  the  Southwest  (292118, 
U.S.N.M.) 

Lava  rasp. — Several  pieces  of  worked  vesicular  black  lava  found 
give  evidence  of  their  use  as  a  rasp,  probably  for  currying  hides  in 
the  process  of  tanning.  One  piece,  nearly  square,  is  of  convenient 
size  for  holding  in  the  hand ;  another  is  ovate  and  has  a  small  cavity 
on  either  side  for  a  finger  grip  (292021,  292115,  U.S.N.M.) ;  4  inches 
square,  2  inches  thick,  4  by  8  inches  square,  2|  inches  thick. 

Pot  rest  or  andiron, — ^A  number  of  stones,  conical  in  shape,  ap- 
parently not  worked  but  selected  for  the  practical  utility  of  their 
form,  were  seen  in  the  debris  of  the  open-air  sheds.  In  one  instance 
they  acted  as  supports  for  the  metate,  but  mostly  they  were  associ- 
ated with  fireplaces  and  evidently  employed  as  primitive  andirons. 
They  answer  for  the  formed  clay  bosses  on  the  triangular  hearths 

discovered  in  several  places  in 
this  region  (fig.  27,  No.  292104, 
U.S.N.M.) ;  4  inches  in  diam- 
eter, 3}  inches  high. 

Minor  stonework. — The 
scarcity  of  stones  of  all  char- 
acter on   the  pit-village  site 
ir,a  «r   P.«n*nr.  .«>t,^w.  ^^    noteworthy.     Such     small 

no.  37.— FRDCmTB  AITDISOMS.  i       -i        i   • 

worked  objects  and  refuse  as 
occur  are  select  material  brought  in  from  the  surrounding  region. 
Most  plentiful  are  masses  and  chips  of  banded  chalcedony,  which  occur 
in  rosette  and  bulb  forms  generally  here.  It  was  used  for  hammers, 
cutting  chips,  etc,  but  could  not  be  worked  into  arrowheads.  A 
variety  of  chalcedony  almost  ruby  color  worked  better  and  was 
evidently  prized.  Obsidian  nodules  were  collected  from  some  source 
and  brought  to  the  site  for  use  as  cutting  chips  and  arrowheads. 
Three  of  such  nodules  were  found  cached  in  the  wall  of  a  pit.  Small 
obsidian  nodules  about  the  size  of  a  pea  and  nearly  uniform  are 
somewhat  frequent  and  may  have  been  used  in  rattles.  Occasionally 
a  small  quartz  crystal  is  found.  Other  chippeable  stones  are  a  green- 
ish basalt  and  a  black  homogeneous  stone  resembling  chert.  The 
paucity  of  materials  is  striking. 

Arrowheads. — ^These  are  small  and  the  majority  of  black  obsidian. 
Some  of  them  are  well  made,  but  most  are  rude.  A  few  were  of 
milky  chalcedony. 

Scraper  or  knife. — Not  often  do  the  chips  show  evidence  of  use  or 
rechipping.  A  small  tablet  of  chalcedony  has  a  chipped  edge  and 
may  have  been  used  in  cutting  or  scraping.    One  milky  chalcedony 
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specimen  has  the  ovate  scraper  form,  which  may  or  may  not  be 
intentional. 

Pendant. — ^Thin  tablet  of  light-brown,  fine-grain  stone,  smooth  on 
one  side  and  covered  with  vertical  grooving  on  the  other.  Two  holes 
are  drilled  near  the  edge  for  suspension.  This  is  one  of  the  two  exam- 
ples of  the  working  of  stone  for  ornament  from  this  locality.  (Fig. 
28,  No.  292069,  U.S.N.M.)  Found  in  the  dfibris  of  a  pit;  If  inches 
long,  1^  inches  wide,  A  ^^^  thick. 

Fetish. — Of  limestone  carved  in  the  form  of  a  bear.  Through  the 
body  is  drilled  a  hole  for  the  suspension  of 
the  fetish  by  means  of  a  string.  The  speci- 
men exhibits  a  marked  appreciation  of 
form  on  the  part  of  the  maker  and  consider- 
able skill  in  carving.  The  work  was  done 
with  Stone  Age  tools,  marks  of  whose  ac- 
tion are  still  apparent.  The  specimen  rep- 
resent a  higher  stage  of  art  than  was  an- 
ticipated from  the  crude  character  of  other 
artifacts  gathered  here.  Found  on  the 
surface.     (Fig.  29,  No.  292092,  U.S.N.M.)      fio.2&-€aeved8toi« pendant. 

Pigment  rrdnerals, — ^Most  prevalent  of  paint  stones  at  Luna  were 
stream  bowlders  of  dense  white  limestone.  These  show  surfaces 
which  have  been  planed  away  by  grinding  on  another  stone  to  pro- 
duce white  paint  for  body  decoration  or  other  purposes  not  con- 
nected with  pottery,  in  which  case  white  clay  was  used.  (292116, 
U.S.N.M.) 

Bed  ochre  paint  was  not  observed  on  the  site,  but  a  brilliant  deep 
yellow  ochre  was  somewhat  frequently  found.    A  mass  of  this  color 

was  stored  in  a  small  pot,  and 
several  masses  were  found  under 
an  earth  bench  in  a  pit  appar- 
ently secreted  there.  Copper 
pigment,  common  among  south- 
western tribes  ancient  and  mod- 
ern, was  not  seen  and  its  ab- 

FIO.  29.-FETISH  CABVED  FEOM  LMESTONE.  ^^^    jg    WOrfhy    of    nOtice. 

SheU. — ^Three  fragments  of  a  shell  bracelet  and  one  tubular  shell 
bead  were  found  after  a  thorough  search.  They  were  in  the  surface 
debris  and  hence  may  have  been  derived  from  some  other  source- 
(300082,  300083,  292070,  U.S.N.M.) 

Bone. — ^Prongs  of  deer  antlers,  one  quite  smooth  at  the  point,  and 
tips  of  antlers  were  observed.  They  were  generally  broken  off  and 
in  one  case  cut  off  with  a  rough-edged  stone.  (300089, 300088, 292095^ 
U.S.N.M.) 

Two  sections  of  ribs  which  show  use  probably  as  knives  were 
found;  also  the  unworked  spinoug  rib  of  an  animal  (300090,  292095, 
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U.S.N.M.)  About  a  dozen  awls  were  taken  from  the  debris  in 
various  pit  dwellings.  They  are  mostly  of  the  fibula  of  the  deer. 
In  one  specimen  the  head  of  the  bone  has  been  worked  down  and 
grooved  around  the  shaft  Some  of  the  awls  had  been  burnt.  The 
points  are  usually  short  and  the  implements  sometimes  worn  down  to 
a  short  stub  (800087,  292071,  292072,  U.S.N.M.)  ;  2J  to  6  inches  long. 

Pottery. — ^The  prevailing  pottery  represented  by  fragments  in  the 
soil  over  the  pit  villages  is  coarse,  brown,  fragile  ware,  with  unpol- 
ished surface.  This  was  the  characteristic  common  ware  made  from 
the  local  clay  underlying  the  site.  In  the  dfibris  occur  fragments  of 
the  same  ware  polished  and  better  finished.  Decorated  ware,  of 
which  fragments  are  very  few  relative  to  the  brown,  has  a  dark  gray 
to  white  paste  of  rather  good  quality,  washed  with  white  and  with 
brown  to  black  decoration.  This  clay  was  brought  from  some  dis- 
tance. A  mass  of  it  was  found  in  a  wide-handled  vase  placed  in  the 
side  of  a  pit  Another  variety  of  coarse,  brown  paste  washed  with 
white  and  decorated  with  red  brown,  is  represented  by  two  frag- 
ments, and  only  one  fragment  of  red  ware  was  seen.  All-coiled  ware 
does  not  occur,  and  coiling  is  only  seen  as  a  decoration  on  the  necks 
of  vessels.  (See  fig.  81.)  Fillet  rims  so  prevalent  on  the  Blue  and  in 
other  southern  locations  is  not  found.  Incised  decoration  is  present 
only  on  one  specimen.    (See  fig.  89.) 

Forma. — ^The  bowl  is  the  commonest  form  and  is  generally  from 
small  to  medium  size  (figs.  85,  86,  87) ;  small  vases  (figs.  89,  41) ; 
large  vases  of  a  rude  form  (fig.  80)  and  more  furnished  like  those 
of  Blue  River  with  coiling  pattern  around  the  neck  (fig.  83) ;  vases 
with  handles  either  a  loop  for  the  finger  or  a  projection  for  lifting 
(figs.  88,  84);  bird-form  vases  (figs.  42,  48);  and  globular  vases 
with  painted  decoration  and  with  bosses  (figs.  88,  41). 

Pottery  f/rvng. — Fragments  of  pottery  which  had  been  overfired, 
even  melted,  came  to  light  in  the  exploration.  The  result  of  over- 
firing  with  the  clays  used  here  was  to  thicken  the  walls  of  the  vessel 
by  production  of  vesicles  in  the  paste.  This  would  indicate  that 
the  pottery  was  baked  in  a  fire  that  could  not  be  regulated,  as  with 
large  wood  or  with  material  whose  heating  capacity  could  not  be 
gauged,  as  with  masses  of  rabbit  brush,  which  bums  quickly,  produc- 
ing great  heat. 

Decoration^ — In  all  cases  the  decoration  has  been  applied  with  an 
unskilled  hand,  and  there  is  lacking  the  clear-cut  line  that  the 
ancient  Pueblo  potter  was  accustomed  to  produce.  The  prevalent 
decoration  was  in  bands  of  parallel  lines  or  straight  lines.  Angled 
zigzag  lines  and  serrations  are  frequent.  In  a  few  cases  whorls 
are  noticed,  and  very  rarely  the  interlocking  fret  Several  frag- 
ments were  found  which  gave  a  tantalizing  glimpse  at  realistic  draw- 
ing.   One  of  these  shows  the  head,  right  arm,  and  left  hand  of  a 
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man,  the  drawing  occupying  an  area  in  the  hollow  of  a  bowl  deco- 
rated around  the  border  with  bands  curved  with  diagonal  zigzag 
lines,  probably  snakes.  Another  shows  the  body  of  a  deer,  another 
mountain  sheep,  and  still  another  numerous  stars  represented  by 
crosses.  (PI.  86.)  The  style  of  work  resembles  that  of  a  bowl  found 
at  Ldnden,  Arizona,  in  the  White  Mountains.^ 

Figurines. — ^Burnt-clay  figurines  of  animals  are  quite  characteristic 
of  the  ruins  in  this  particular  region.  They  are  found  scattered 
through  the  village  debris,  and  they  have  not  been  discovered  in  a 
definite  plan  of  deposit,  so  that  their  meaning  or  use  could  be  deter- 
mined.* The  pit  village  site  jdelded  one  of  these  objects  found  on 
the  surface,  where  it  may  have  been  derived  from  some  other  ruin. 
An  animal  figurine  carved  from  white  limestone  was  also  found  on 
the  site  and  appears  to  be  a  relic  of  the  pit-dweller  people.  It  is  a 
realistic  carving  representing  a  bear  remarkably  well  executed.    A 


Flo.  80.— IiABOB  BBOWK  WATBB  YASB.  FlO.  Slw— VASB  WITH  OOOJCO  MSCK. 

hole  is  drilled  through  the  figurine  for  the  passage  of  a  cord  and 
the  object  is  a  fetish.  It  may  be  regarded  as  the  highest  example  of 
pit-dweller  art,  if  in  reality  it  belongs  to  this  group.    (See  fig.  29.) 

Pottery  polishing  stones. — ^Three  pottery  polishing  stones  were 
found  on  the  site.  One  is  black  (a  very  hard  stone  taking  a  high 
polish)  and  one  a  quartz  pebble  with  mirror  polish  on  one  face. 
Evidence  from  the  pottery  shows  that  the  surface  finish  was  not  care- 
fully executed.    (292095,  U.S.N.M.) 

Fragment  of  large  water  vase* — ^Light-brown  ware,  irregular  sur- 
face, not  smoothed  carefully,  and  showing  no  polish.  The  paste  is 
characteristic  of  the  local  clay.  The  form  of  the  vessel  is  rude  and 
is  reminiscent  of  a  potter  not  an  adept,  resembling  the  sporadic 
Apache  or  Navaho  clay  vessels.    Restored  from  fragments  found 

^  FliBt  Muaenm— ^atea  Expedition.    Ann.  Rep.  U.  S.  Nat  Hue.,  1001,  pi.  10. 
•Hongh,  Bulletin  87,  United  States  National  Mnsuem,  p.  116. 
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in  a  mealing  shed  (fig.  80,  No.  292065,  n.S.N.M.) ;  18  inches  in  diam- 
eter, 16  inches  high. 

Large  water  vase. — Globuhtr  body,  smooth,  dark  brown  to  black. 
Neck  portion  coiled.  In  most  saapedB  this  vessel  is  like  those  of  the 
Blue  and  of  the  neighboring  sites  about  Luna.  Bestored  from  frag- 
ments found  in  a  mealing  house  (fig.  81,  No.  292066,  U.S.N.M.) ; 
16  inches  in  diameter  and  16  inches  high. 


Fio.  32.— Cbxtdb  handled  jam,  Fio.  83.— Small  handlsd  vase. 

Handled  jar. — ^Dark  brown  body,  thickly  worked;  broad  handle 
formed  of  a  bundle  of  cords  of  clay  pressed  together  and  decorated 
with  crisscross  scratching.  Collar  of  vessel  treated  in  the  same  way 
over  a  band  of  imbricated  coil.  This  extremely  rude  vessel  was 
found  in  the  wall  of  a  pit  house  and  was  partially  filled  with  white 
clay  when  discovered  (fig.  82,  No.  292082,  U.S.N31) ;  6  inches  in 
diameter,  9^  inches  high. 


Fio.  34.— Cup  with  bossbs.  Fio.  35.— Bowl  with  joookd  rim. 

Handled  vase. — Brown  paste,  smooth  body,  neck  with  coil  orna- 
ment, small  handle.  The  vessel  is  crudely  finished  (fig.  88,  No.  292041, 
n.S.N.M.).  From  a  child's  burial;  4}  inches  in  diameter,  4^  inches 
high. 

Cup. — ^Almost  black  paste  crudely  worked;  small  handle  sufficient 
for  the  insertion  of  one  finger.    On  the  shoulder  is  a  row  of  small 
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bosses  formed  by  punching  out  the  green  paste  from  the  inside.  This 
decoration  is  more  often  employed  in  southern  than  in  northern  pot- 
tery.^ Among  the  living  Pueblos  it  is  common  in  Zuni  cooking  ware,' 
to  which  the  vessel  described  has  a  resemblance.  (Fig.  84,  No.  292045, 
U.S.N.M,)    From  a  child  burial. 

Small  howl. — Dark-brown  ware  with  smooth  interior  and  rather 
irregular  exterior.    The  vessel  is  imique  in  having  a  jog  in  the  rim 


Ro.  as.— Bowl  with  quatbeioil 

DsaoN.  Fio.  37.— Whitb  bowl  from  child's  oravx. 

intentionally  worked.    From  a  child's  burial.    (Fig.  35,  No.  292036, 
U.S.N.M.) 

Bawl. — Brown  paste,  plain  on  exterior,  washed  with  white  on  the 
interior  and  decorated  in  brown.  The  design  is  a  quatrefoil  occu- 
pying the  center  with  triangular  sections  reaching  down  between 
the  arms.  The  pattern  is  heavily  gradined  (fig.  36,  No.  292051, 
U.S.N.M.) ;  7 J  inches  in  diameter,  4  inches  high. 


VlQ.  88.— IXVCUBTZD  BOWL  WITH  LU08.  IIO.  89.— SMALL  mCUXD  VASE. 

Bowl. — ^White  paste,  probably  not  washed  with  white.  Decora- 
tion in  black  design,  embraced  in  a  band  passing  across  the  middle 
of  the  bowl  and  two  lanceolate  sections  flanking  it  on  either  side.  The 
middle  band  has  three  rudely  drawn  whorls  (introducing  bird). 
This  arrangement  of  the  field  of  the  bowl  is  very  unusual.  (Fig. 
87,  No.  292044,  U.S.N.M.)  From  the  burial  of  a  child;  5^  inches 
in  diameter,  2^  inches  high. 

>  FewkflS.    Two  Siimman'  Work  in  Pnabk)  Roins,  22d  Ann.  Rep.  Bur.  Amer.  Eth.,  pi.  1,  p.  189. 
•BMOoUMtlonf  exhibited  in  the  Nttnnl  History  BoiMinc,  United  States  National  liasenm. 
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Incurved  bowl  with  lugs. — ^Homogeneous  white  paste  thinly  worked. 
Two  lugs  are  formed  on  either  side  of  the  mouth  of  the  vase;  these 
are  pierced  and  are  like  those  on  ancient  globular  canteens.  The 
decoration  is  a  zigzag  line  rudely  drawn  around  the  rim  and  a  band 
of  interlocking  triangles  gradined.  Although  of  good  materials, 
the  vessel  is  rudely  executed  and  the  design  hesitatingly  drawn.  Deco- 
ration in  dark  brown.  Found  in  a  mealing  died  (fig.  88,  No.  292019, 
U.S.N3f.) ;  8  inches  in  diameter,  6  inches  high. 


FMK  40L— DSOOEAnON  ON  DTGISID  YASI. 

SmaU  incised  vase. — Brown  to  dark  brown  paste,  not  well  finished ; 
surface  and  bottom  decorated  with  incised  designs  scratched  in  the 
clay  while  soft.  (Fig.  39,  40,  No.  292088,  U.S.N.M.)  From  a  child's 
burial ;  8  inches  diameter,  2|  inches  high. 

Bottle-farm  vase. — Small  gray  vase  with  handle.  On  the  neck 
equidistant  from  the  handle  are  two  projections  painted  with  black 
rings,  probably  to  indicate  eyes,  and  on  the  shoulder  aro  three 


FlO.  41.— BOTTLB-roBM  YASI.  FlO.  43.— BlBD-fOBM  YASI. 

bosses,  also  painted  with  a  design  which  forms  part  of  a  bird  scroll. 
The  body  is  enciroled  with  a  band  of  interlocking  bird  convention. 
The  backs  of  the  birds  are  dentated  to  indicate  plumage,  and  streaks 
across  the  line  of  the  scroll  above  are  of  the  same  meaning.  (Fig. 
41,  No.  292037,  U.S.N.M.)  The  ware  is  light  and  the  form  good, 
but  the  decoration  is  halting;  8  inches  in  diameter,  8|  inches  high. 
Bird' form  vase. — Brown  paste,  rough  surface;  loop  handle;  tail, 
wings,  and  breast  represented  by  projections.   Rude  as  this  small  ves- 


Digitized  by  V^OOQ IC 


NO.  2280.      A  PIT  HOUSE  VILLAGE  IN  NEW  MEXICO-HOUGH.  427 

sel  is  in  finish,  it  shows  fundamentally  a  good  conception  of  form.  It 
was  designed  as  an  offering.  (Fig.  42,  No.  292010,  U.S.N.M.) 
Length,  8  inches;  width,  2|  inches;  height,  2j  inches. 

Bird-form  vase. — Gray  body  worked  with  white  and  decorated  in 
black.  The  decoration  consists  of  horizontal  lines  around  the  neck; 
zigzag  lines  on  the  handle;  and  plumage,  wing,  and  tail  conven- 
tions forming  a  band  around  the  body.  The  wing  convention  which 
seems  to  express  the  folding  of  the  bird's  wing  is  new,  as  far  as  the 
writer  knows.  This  little  vessel,  in  spite  of  its  obvious  crudities  in 
form  and  execution,  shows  a  considerable  advance  in  symbolic 
decoration.  It  is  more  related  to  the  art  of  Blue  River  than  to  other 
examples  from  the  locality  where  it  was  found.  (Fig.  48,  No. 
292089,  n.S.N.M.)  From  a  child's  burial;  2^  inches  long,  2  inches 
wide,  2}  inches  high. 

Spindle  whorl. — ^Disk  of  decorated  pottery  having  a  hole  drilled 
through  the  center.    The  vessel  from  which  the  disk  was  made  bore 


Fio.  4i.— Spindlk  wbo&l 

FlO.  48.— BlRI>-FOBM  VASE.  WORKED  FBOM  POTTEBT. 

a  recticulate  decoration  (fig.  44,  No.  292062,  U.S.N.M.) ;  2  inches  in 
diameter. 

Clay  roofinff. — ^Made  of  coarse,  red  brown  clay,  showing  the  im- 
pression of  a  roof  timber.  In  one  instance  in  a  mealing  shed  and  in 
several  instances  in  pits  such  masses  of  baked  clay  were  found. 
Their  preservation  was  due,  no  doubt,  to  the  destruction  of  a  house 
by  fire.    (No.  292076,  U.S.N.M.) 

Textiles. — ^There  was  not  a  trace  of  basketry  or  cloth  found  in  the 
pit  village,  but  the  presence  of  spindle  whorls  of  pottery  would 
indicate  that  cord  or  thread  making  as  a  preliminary  to  weaving  was 
practiced. 

SUBfMABY. 

Our  present  knowledge  of  the  Pit  Dwellers  of  this  section  places 
them  on  the  high  mountains  at  the  head  of  the  San  Francisco  Biver, 
in  a  limited  area  at  7,000  feet  elevation.  No  one  may  say  that  they 
have  not  a  more  extensive  range  along  the  mountains,  as  the  traces 
of  their  villages  are  very  obscure. 
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The  Pit  Dwellers  evidently  carefully  selected  for  the  site  of  their 
villages  smooth,  slightly  convex,  gently-sloping  fans,  bordering  the 
alluvial  lands,  which  formerly  were  lake  bottoms.  These  areas  show 
no  surface  erosion  and  the  subsoil  is  a  free-draining  sandy  clay.  A 
familiarity  with  the  topography  of  one  of  these  sites  will  enable  the 
archeologist  to  recognize  other  sites  even  where  stone  villages  have 
been  built  on  the  area  subsequently.  It  is  desirable  to  ascertain  as  far 
as  possible  the  range  of  this  peciQiar  culture  and  whether  it  extends 
far  out  of  the  bounds  in  which  it  is  placed  by  our  observations  here- 
tofore. At  present  we  know  only  tbree  pit- village  sites  here  and  all 
would  lie  in  a  circle  7  miles  in  diameter. 

Should  such  remains  exist  in  Johnson  Basin,  which  lies  northeast 
of  Luna  18  miles  by  the  easiest  crossing  of  the  Datil  Range,  the  prob- 
lem of  distribution  to  the  north  of  this  great  barrier  would  be  simpli- 
fied. Johnson  Basin  looks  out  into  the  Quemado-Zuni-Acoma  region, 
a  vast  basin  country  on  the  Continental  Divide  and  north  of  the 
Datils.  The  mountain  masses,  which  flank  the  Datils,  are  very  pictur- 
esque, are  well  watered,  and  would  serve  as  stations  in  a  migration 
east  and  west  from  the  White  Mountains  of  Arizona  to  the  Rio 
Grande.  They  are,  from  west  to  east,  the  vast  black  bulk  of  the 
Escudilla,  the  white  slides  of  the  Fox,  the  Demetro  range  of  the 
western  Datils,  the  mesa-like  Escondido  of  the  middle  Datils,  and  the 
beautiful  Allegre  range  of  the  eastern  Datils.  Important  ruins  are 
reported  in  the  Fox  and  Demetro  Mountains  of  the  above  series. 
It  appears  probable  for  topographical  reasons  that  the  route  through 
Blue  River,  Luna,  Johnson  Basin,  Quemado,  Zuni,  or  Acoma  was  the 
ancient  migration  channel  between  the  north  and  the  south. 

Subsistence. — In  the  high  mountain  valley  of  Luna  (7,200  feet) 
after  the  seasonal  rains,  there  is  considerable  herbaceous  vegetation, 
some  of  which  may  have  been  utilized  by  the  Indians.  Along  the 
streams  are  wild  currants  and  other  mountain  berries.  The  season 
is  not  too  short  for  the  maturing  of  hardy  com,  such  as  is  now  raised 
by  the  farmers  in  the  valley.  At  Alpine,  Arizona,  maize  is  raised  at 
8,000  feet  It  is  probable  that  the  pit-house  people  cultivated  maize 
on  small  irrigated  tracts  on  the  perennial  streams  entering  the  valley 
sufficient  for  their  small  population.  The  presence  of  metates  and 
manos  would  indicate  the  use  of  maize.  Acorns,  piiion  nuts,  and 
cedar  berries  were  at  times  abundant  in  the  mountains,  and  agave 
'^ mescal"  could  be  secured  within  convenient  distance  in  the  Blue 
and  other  canyons  on  the  southern  slope. 

Animal  food  was  provided  principally  by  the  deer,  whose  bones 
preponderate  in  the  refuse.  The  loose  bones  of  mammals,  procured 
during  the  excavation  of  the  pits,  have  been  identified  by  Mr.  G.  S. 
Miller,  jr.,  of  the  United  States  National  Museum,  who  lists  deer, 
buffalo,  bear,  wolf,  and  several  small  mammals;  and  Maj.  R.  W.  Shu- 
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feldt,  United  States  Army,  has  identified  the  remains  of  birds  and 
lists  turkey,  hawk,  and  ruddy  duck. 

The  presence  of  buffalo  is  in  line  with  the  finding  of  the  remains 
of  this  animal  in  the  Tularosa  cave,  not  far  to  the  east  of  Luna,^ 
and  extends  the  former  range  of  the  buffalo  westward.  The  finding 
of  the  bones  of  the  White  Mountain  elk  also  was  anticipated,  but 
not  a  vestige  was  discovered,  though  Luna  Valley  is  in  the  range  of 
this  recently  extinct  animal. 

The  presence  of  the  duck  is  in  consonance  with  the  theory  that 
bodies  of  water  may  still  have  remained  in  the  basins — ^now  dry  or 
containing  cienagas — at  the  time  when  the  pit  people  lived  in  this 
region. 

A  comparison  of  the  artifacts  possessed  by  the  Pit  Dwellers  and 
by  the  peoples  of  normal  pueblo  type  shows  in  a  remarkable  way 
the  simplicity  of  their  life.  No  axes,  hoes,  or  digging  stones  were 
found;  no  large  chipped  objects;  no  pipes  or  cloud  blowers;  no 
beads,  shells,  or  turquoise;  and  no  pottery  figurines  definitely  pit 
dweller — in  contrast  with  the  numerous  specimens  from  the  stone 
ruins. 

Some  points  on  the  age  of  the  Luna  Pit  Village  were  derived 
from  a  study  of  the  drainage  and  soil.  The  top  soil  is  a  rich  brown 
to  black  loam  1  foot  thick,  which  also  fills  the  pita  (See  pis.  29 
and  80.)  The  loam  is  believed  to  be  a  forest  formation,  and  it  is 
thought  that  subsequent  to  the  occupation  by  man  the  area  was 
covered  with  a  heavy  growth  of  pines.  Excavations  under  pine 
stumps  show  pottery,  etc,  3  feet  beneath  the  roots,  which  observation 
may  be  taken  for  what  it  is  worth.  There  are  50  dead  and  about  100 
live  trees  on  the  area  now. 

The  culture  of  the  Pit  Dwellers  was,  from  the  evidence  secured, 
quite  simple  and  much  less  advanced  than  that  of  the  mountain 
pueblos  of  stone  construction,  whose  ruins  are  abundant  in  the 
neighborhood.  The  culture  is  inferior  to  that  of  any  of  the  sites 
in  the  Southwest  which  the  writer  has  investigated.  This  fact  gives 
necessarily  the  aspect  of  considerable  antiquity  to  the  remains,  which 
may  or  may  not  be  justifiably  deduced.  Several  circumstances  sug- 
gest a  long  inhabitation  of  this  region,  but  present  inconclusive  evi- 
dence. There  are  quasi  indications  of  the  presence  of  man  in  the 
basin  along  the  upper  San  Francisco  River  when  these  basins  were 
lakes. 

Another  suggestion  of  age  is  given  by  the  drainage.  On  the  east 
side  of  the  pit  village  at  Luna  is  a  perennial  stream  of  small  volume 
which  has  cut  a  narrow,  deep  channel  through  the  lacustrian  allu- 
vimn.  An  abandoned  course  of  the  stream  diverges  from  the  present 
course  at  a  ledge  of  hard,  white  rock  (andesite?),  which  is  capped 

^Hough.  Bnlletln  87,  U.  S.  National  Museum,  1914,  p.  5. 
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by  a  ledge  of  vesicular  basalt.  On  the  white  ledge  the  stream  has 
cut  10  feet  below  the  probable  bed  of  the  dry  channel.  Farther  down 
the  stream  cuts  through  the  detritus  to  a  depth  of  12  feet  below 
the  bed  of  the  dry  channel  opposite  the  great  dance  pit.  (PI.  87.) 
The  gulch  is  about  20  feet  deep  at  the  road  crossing  near  the  store 
at  Luna.  The  stream  enters  the  San  Francisco  River  after  its  course 
across  the  bottom  land.  Large  pines  grow  in  both  gulches,  but  larger 
and  more  numerous  along  the  present  stream.  A  pine  118  inches 
in  circumference  grows  on  the  bank  of  the  dry  channel.  The  old 
channel  is  about  80  feet  wide  and  is  now  being  slowly  silted  up  by 
aerial  agencies.  (PI.  38.)  It  had  probably  cut  in  12  to  15  feet.  On 
its  bank  was  dug  the  great  dance  pit.  (See  plan.)  The  drainage 
area  of  the  stream  is  small  and  the  erosion  slight,  so  that  the 
changes  here  must  have  taken  considerable  time. 

The  manner  of  the  disposal  of  the  dead  among  the  Pit  Dwellers 
has  not  been  solved.  Some  years  ago  the  construction  of  the  main 
irrigating  ditch  and  the  consequent  removal  of  great  amounts  of 
earth  disturbed  a  burial  accompanied  with  pottery,  which  is  described 
by  informants  as  being  coarse  and  black.  These  relics  were  not  pre- 
served. Excavations  in  the  summer  of  1916  and  1917  brought  out 
only  the  remains  of  infants,  which  were  buried  after  the  Pueblo 
fashion  with  mortuary  deposits  of  pottery.  Based  on  the  evident 
length  of  inhabitation  of  the  pit  village,  hundreds  of  burials  would 
have  been  expected.  No  explanation  of  the  absence  of  burials  can 
be  offered  at  present,  unless  cremation  or  some  custom  such  as  tree 
or  scaffold  burial  or  other  open-air  exposure  was  practiced. 

There  is  as  yet  limited  data  for  correlating  with  the  Luna  pit 
ruins,  the  rooms  discovered  by  Dr.  J.  Walter  Fewkes  during  his 
important  explorations  of  the  ruins  of  Casa  Grande,  which  were 
encountered  beneath  the  walls  of  compound  B  of  Casa  Grande  group, 
and  appear  to  antedate  these  constructions.^  There  is  some  reason 
to  see  a  similarity  between  the  Pima  circular  mud-plastered  house 
with  accompanying  ramada  or  shed  *  and  the  Luna  pits  with  adjoin- 
ing shed.    This  type  is  unquestionably  southern. 

Concerning  the  subterranean  houses  described  by  Melchior  Diaz 
on  his  journey  northwest  from  the  town  of  Sonora  in  search  of  the 
sea  coast,  he  says :  "  They  came  to  a  province  of  exceedingly  tall  and 
strong  men-like  giants.  They  are  naked  and  live  in  large  straw 
cabins,  built  underground  like  smoke  houses,  with  only  the  straw 
roof  above  ground.  They  enter  these  at  one  end  and  come  out  at  the 
other.  More  than  a  hundred  persons,  old  and  young,  sleep  in  one 
cabin."* 

s  28th  An.  Rep.  Bur.  Amer.  Eth.,  p.  102,  pi.  41. 

'See  Pima  Papago  Tillage  group,  Natural  History  Building,  U.  S.  National  MoBeom. 

>14th  An.  Bep.  Bur.  Amer.  Eth.,  p.  485. 
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Were  these  communal  houses  of  the  ancestors  of  the  Yumast 
The  curious  relationship  in  a  number  of  respects  between  the 
culture  of  the  zone  of  great  pueblos  in  the  north  and  that  of  the 
southern  side  of  the  great  escarpment  (rim)  which  runs  from  the 
Grand  Canyon  to  the  Continental  Divide  is  interesting.  In  pottery 
we  have  the  incised  decoration  in  coil  (fig.  82) ;  partial  decorative 
use  of  coil  on  necks  and  rims  of  vessels;  the  serpent  figure;  long- 
necked  handled  vases,  and,  in  wood,  the  throwing  stick,  roundel 
pahos,  etc.  It  is  possible  that  the  greatest  development  of  pit  struc- 
tures will  be  found  in  the  north.  There  have  been  discovered  the 
circular  **slab  houses"  of  Monument  Valley,  northeastern  Arizona; 
the  circular  houses  of  the  ^^  Basket  Makers  '^  of  Grand  Chilch,  Utah ;  ^ 
and  other  ruins  of  northern  New  Mexico  which  suggest  that  this 
type  of  habitation  is  more  than  sporadic.  It  is  expected  also  that 
the  artifacts  will  show  characteristics  which  can  be  used  to  demark 
this  culture.  In  the  Little  Colorado  Valley  two  ruins  have  been  de- 
scribed as  enigmatic  at  the  time  of  their  discovery,  but  may  now  be 
affiliated  with  the  pit-house  culture.  These  ruins  are  in  the  neigh- 
borhood of  the  Petrified  Forest  of  Arizona.*  One  of  these,  on  the 
slopes  of  the  Mesa  Prieta  at  Woodruff,  consists  of  a  large  number  of 
shallow  basins,  and  the  other  on  Canyon  Butte  wash  shows  circles 
of  slabs  and  metates  set  up  on  the  dopes  of  a  small  hill.  From 
records  in  the  field  notes  the  pottery  and  other  artifacts  conform  to 
those  of  the  pit-house  culture.  A  more  detailed  examination  of 
these  ruins  is  implied. 

^Kidder.     Prehlttorle  Coltaret  of  the  San  Juan  Drainage,  Proc.  lOtb  Intern.  Cong 
Amerteanlat,  Waahlngton,  1917»  j^  lOS-lOe. 
•  Hom^  An.  B^  U.  a  Nat  Muk,  1901»  pw  818. 
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View  Across  Pit  Village  Toward  Luna. 


View  Across  Upper  Portion  of  Pit  Village. 
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Metate  on  Floor  of  Pit  House. 
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Charred  Stump  of  House  Post. 
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Side  Wall  of  Pit  House  No.  4. 
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Fireplace  with  Baked  Clay  Jambs. 
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View  of  Edge  of  Dance  Pit. 
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POTTERY  Fragments  Showing  Special  Decoration. 
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Channel  of  Living  Stream  near  Dance  Pit. 
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Looking  Down  Present  Channel  of  Permanent  Water. 


Ancient  Channel  of  Stream. 
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A  REVISION  OF  THE  CHALCID-FLIES  OF  THE  GENUS 
HARMOLITA^  OF  AMERICA  NORTH  OF  MEXICO. 


By  W.  J.  Phiixips  and  W.  T.  Emery, 
Of  the  Bureau  of  Entomology y  United  States  Department  of  Agi-iculture, 


INTRODUCTION. 

As  the  genus  HarmolUa  {Isosoma  of  authors)  includes  some  species 
of  very  great  economic  importance  the  writers  have  made  this 
detailed  study  of  it  in  order  that  it  may  be  possible  to  identify  mate- 
rial with  certainty  in  the  future. 

The  genus,  as  it  is  known  to  the  writers  now,  embraces  29  species, 
17  of  which  are  new  to  science.  The  biology  of  the  different  mem- 
bers of  the  genus  has  been  studied  as  far  as  possible  in  connection 
with  the  structural  characters,  with  the  result  that  a  number  of  new 
species  has  been  added,  while  some  of  the  old  ones  must  pass  into 
synonomy.  Some  species  whose  biology  is  only  partly  known  or 
wholly*  unknown  may  have  to  be  split  up  further  when  more  is 
learned  about  their  life  histories,  since  the  writers  have  erected  new 
species  only  where  it  seemed  absolutely  necessary. 

The  writers  wish  to  acknowledge  their  indebtedness  to  Mr.  W.  R. 
Walton,  chief  of  the  Division  of  Cereal  and  Forage  Insects  of  the 
Bureau  of  Entomology,  for  helpful  suggestions  and  for  kindly  allow- 
ing the  artist  of  the  division,  Miss  Esther  Hart,  to  prepare  the  neces- 
sary drawings;  to  Mr.  A.  B.  Gahan  for  many  kindly  criticisms  of 
the  manuscript ;  to  many  other  members  of  the  division  for  collect- 
ing and  sending  infested  grasses,  more  particularly  to  Mr.  George  I. 
Reeves,  E.  O.  G.  Kelly,  C.  N.  Ainslie,  C.  W.  Creel,  and  V.  L.  Wilder- 
muth ;  to  Dr.  Henry  Fox,  Messrs.  Philip  Luginbill,  and  T.  H.  Parks 
for  help  rendered  while  serving  at  different  times  as  assistants  to  the 
senior  writer;  to  Mr.  Derle  Bennion,  Salt  Lake,  Utah,  to  Prof.  R.  W. 
Doane,  Stanford  University,  California,  and  to  the  Hon.  W.  S.  Rat- 
liff,  Richmond,  Indiana,  for  sending  material ;  to  Mr.  J.  C.  Crawford 
for  helpful  suggestions  and  for  placing  the  types  and  collections  of 
the  United  States  National  Museum  at  the  disposal  of  the  writers. 

METHODS  OF  STUDY. 

As  has  been  previously  stated,  upon  taking  up  the  study  of  this 
group,  it  was  decided  to  approach  the  problem  from  the  biological 

^  Order  Hymenoptera.     Family  Burytomldae. 
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side  first.  It  therefore  seemed  necessary  to  rear  each  species  sepa- 
rately, under  confinement.  To  accomplish  this  the  different  species 
of  grass  and  grain  stems  that  were  found  to  be  infested  were  care- 
fully isolated.  Upon  closer  examination,  however,  it  was  learned 
that  there  were  often  two  distinct  types  of  injury  upon  the  sanuo 
species  of  plant.  Larvae  were  found  occupying  distinct  warty  or 
gall-like  distortions  along  the  stems  and  others  were  found  in  the 
center  of  the  stems,  just  at  the  nodes.  These  were  then  separated 
according  to  the  manner  of  injury  to  the  plant  and  each  kind  iso- 
lated. Upon  the  emergence  of  adults,  individuals  from  each  source 
were  confined  upon  healthy  growing  plants  of  the  same  species  from 
which  they  had  been  taken.  The  writers  found  that  each  lot  of  indi- 
viduals continued  to  breed  in  the  same  manner,  either  always  inhabit- 
ing the  center  of  the  stem  or  forming  galls,  as  the  case  might  be. 
The  experiments  then  proceeded  a  step  further;  each  gall-inhabitor 
from  a  given  plant  was  tried  on  a  series  of  different  hosts.  This 
same  method  was  also  used  for  those  that  inhabited  the  center  of  the 
stems.  The  results  of  these  tests  over  a  number  of  years  proved  that, 
with  a  few  exceptions,  each  species  steadily  refused  to  accommodate 
itself  to  a  strange  host. 

Unfortunately  the  writers  have  been  unable  to  rear  in  confinement 
all  species  dealt  with  in  this  paper,  and  they  have  never  even  had 
the  pleasure  of  observing  living  specimens  of  poophtla^  agropyro- 
cola^  agrostidisj  hromicola^  dymophUa^  elymoxena,  and  giUettei. 

There  are  five  species  that  seem  to  be  distinctly  western  and  have 
steadily  refused  to  breed  here  in  the  Eastern  States.  These  are 
ovata^  rufipes^  hesperiM^  oocidentalis,  and  elymophthora.  On  the 
other  hand,  there  are  10  species  that  have  never  been  taken  west 
of  the  western  boundary  of  Missouri,  namely,  triticiy  secalis^  hordeiy 
poae^  captivuj  dactylicola^  festucae^  atlanticay  elymicola^  and  macu- 
lata.  The  remaining  seven  species,  vaginicola^  both  forms  of  grandiSj 
icehsteriy  alhomaculata^  and  elymi^  are  found  very  nearly  all  over  the 
United  States  where  their  hosts  normally  occur;  elymivora  and 
agropyropMLa  have  been  found  as  far  west  as  Kansas. 

After  breeding  had  apparently  definitely  established  the  distinct- 
ness of  a  species,  it  was  studied  carefully  for  structural  characters 
upon  which  to  differentiate  it.  The  saws  or  ovipositors  seemed  to 
offer  the  most  secure  basis,  in  that  there  was  less  variation  in  this 
character  and  the  differences  were  often  quite  striking. 

After  mounting  the  ovipositors  of  all  species  at  hand  it  was  found 
that  a  few  species  were  so  close  that  there  was  difficulty  in  separating 
them  on  this  character  alone.  A  careful  study  of  external  charac- 
ters at  this  stage  showed  that  every  species  could  be  readily  identi- 
fied on  groups  of  characters  based  on  external  structure.  Therefore 
the  analytical  tables  given  herewith  are  based  exclusively  on  the 
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external  structure.  The  saws  or  ovipositors  of  every  species,  except 
one  (ag^ros^w),  are  illustrated,  however,  so  that,  whenever  necessary, 
they  may  be  used  as  a  last  resort,  for  identifying  a  species.  There 
are  so  few  specimens  of  agrostidis  that  it  seemed  inadvisable  to 
mutilate  any  of  them.  No  descriptions  have  been  drawn  up  for  the 
ovipositors,  since  it  seemed  utterly  useless.  There  is  little  difference 
in  the  ovipositors  of  the  different  species  as  seen  in  profile;  the  main 
difference  is  in  the  dorsal  view  and  consists  in  size,  shape,  and  ar- 
rangement of  denticles. 

There  are  two  more  or  less  distinct  types  of  ovipositors,  as  will 
readily  be  seen  by  referring  to  plates  I,  II,  and  III.  These  two 
types  of  ovipositors  bear  a  distinct  relation  to  the  type  of  injury 
inflicted  upon  the  plant  by  the  insect  and  are  also  coordinated  with 
the  external  structure  or  sculpturing  of  the  thorax.  In  other  words, 
one  is  able  to  determine  definitely,  with  one  exception,  whether  a 
species  inhabits  the  center  of  the  stem  or  whether  it  is  a  gall-former, 
by  a  glance  at  the  ovipositor  or  the  sculpturing  of  the  thorax  of  the 
species  in  question.  All  gall-formers,  with  the  exception  of  captiva, 
have  the  rugulose  praescutum  (pi.  42,  fig.  1)  and  ovipositors  of  the 
general  type  illustrated  in  plate  41,  with  denticles  on  the  rods,  while 
those  that  inhabit  the  center  of  the  stem  have  the  reticulate  praescu- 
tum (pi.  42,  fig.  2)  and  the  ovipositors  of  the  general  type  represented 
by  plate  89,  figure  2,  without  denticles  on  the  rods.  The  exception. 
captiva^  is  apparently  more  closely  related  to  the  species  that  inhabit 
the  center  of  the  stem. 

Tables  for  the  identification  of  both  males  and  females  are  in- 
cluded, though  the  males  can  not  always  be  identified  with  certainty. 
Besides,  there  are  a  number  of  species  in  which  males  rarely  occur, 
so  that,  on  the  whole,  identifying  a  species  from  males  alone  is  unsat- 
isfactory. 

The  ovipositors  may  be  mounted  most  easily  from  freshly  killed 
specimens,  though  they  may  readily  be  mounted  from  dried  speci- 
mens also  by  dropping  the  abdomen  in  a  hot,  concentrated  solution 
of  potassium  or  sodium  hydrate  for  a  few  minutes.  The  ovipositors 
may  then  be  dissected  out  as  in  fresh  specimens,  dehydrated  in  alco- 
hol, cleared  in  carbol-zylol  and  mounted  in  Canada  balsam. 

Genus  HARMOLITA  Motsehulsky. 

UoBoma  Walkeb,  Ent  Mag.,  vol.  1,  1832,  p.  13.     (Not  Isosoma  BiUberg, 
.  1820.  Ck)leoptera).    (Type,  Ichneumon  veriioOlaia  Fabrlcius.) 
MarmoUta  Motschut^kt,  BuU.  soc.  nat  Moscow,  vol.  85,  1868,  p.  08. 

(Type,  H.  longioemis  Motsehulsky.) 
PhUachyra  (HaUday)  Walker,  Notes  on  CJhalcid.,  pt.  1, 1871,  p.  7. 

The  writers  have  restricted  the  genus  Harmolita  to  those  species 
without  a  carinate  occiput  and  having  the  praescutum  either 
smoothly  reticulate  and  shining  (as  in  gramdia)^  reticulately  lineolate 
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(as  in  mactdata  (pi.  42,  fig.  2)),  reticulately  lineolate  with  shallow, 
irregularly  placed,  indefinite  punctures  (as  in  captiva)  or  ruglose 
(as  in  tritici  (pi.  42,  fig.  1)).  This  excludes  all  species  having  the 
carinate  occiput  or  an  even,  distinct,  umbilicate  punctation  on  the 
praescutum  and  other  portions  of  the  thorax,  even  though  the  puncta- 
tion be  faint.  The  genus  thus  restricted  excludes  Howard's  species, 
hageni^  hrorni^  and  ealifomicfpmy  and  Ashmead's  ahnorme^  motUanvnn^ 
and  nevadenae^  all  of  which  belong  to  the  EmTtomines.  The  senior 
writer  has  examined  the  types  of  these  excluded  species.  Nothing  is 
known  of  their  life  history. 

OLOBSABY. 

iifiniiZatiofM=The  rings  or  elevations  on  the  distal  extremity  of  the  flageUar 

joints  of  the  antennae  of  some  males  (pL  47,  figs.  1,  7,  8). 
Grooi;e=The  longitudinal,  margined  depression  or  groove  down  the  center  of 

the  propodeum  (pi.  43,  fig.  3). 
Spiraoular  car»wce=The  carinae  that  curve  around  from  the  groove  or  from 

near  the  center  of  the  propodeum  to  the  spiracles  (pi.  43,  fig.  2). 

TABLE   1. FEMALRS. 

1.  Praescutum  smoothly  reticulate,  brownish 2. 

Praescutum  reticulately  lineolate,  black 8. 

Praescutum  rugulose 18. 

2.  Wingless  and  small ;  mesothorax  slightly  longer  than  prothorax. 

grandis  form  minuia  Riley. 
Winged  and  large ;  mesothorax  twice  as  long  as  prothorax. 

grandis  form  grandis  Riley. 
8.  Propodeum   \^ithout   distinct,   continuous,   margined   groove;    occasionally 

albomaculata  has  a  margined  groove 4 

Propodeum  with  a  distinct  margined  groove 6 

4.  Abdomen  distinctly  shorter  than  thorax agrostidis  Howard. 

Abdomen  longer  than  thorax 5 

5.  Propodeum  rugose,  generally  with  a  central  longitudinal  carina ;  abdominal 

segments  5  and  6  each  distinctly  longer  than  either  8  or  4;  species 

large wehateri  Howard. 

Propodeum  usually  granulose;  abdominal  segments  5  and  6  each  same 
length  as  3  and  4 ;  species  small dtbomacuUita  Ashmead. 

6.  Pronotal  spots  small  to  minute 7. 

Pronotal  spots  medium  to  large,  occupying  about  one-half  anterior  dorsal 

margin  of  prothorax 8. 

7.  Pronotal  spots  plainly  visible  from  above ;  first  funicle  Joint  plus  ring  Joint 

only  slightly  longer  than  pedic^;  abdomen  longer  than  thorax;  greatest 

vertical  diameter  of  the  abdomen  at  third  segment captiva  Howard. 

Pronotal  spots  scarcely  visible ;  first  funicle  Joint  plus  ring  Joint  distinctly 
longer  than  pedicel ;  greatest  vertical  diameter  of  the  abdomen  often  at 
fifth  segment;  abdomen  shorter  than  thorax poae,  new  species. 

8.  Groove  broad,  usually  wider  posteriorly 9. 

Groove  narrow,  marginal  carinae  of  groove  parallel 10. 

9.  Rugose  within  and  laterad  of  the  groove ;  first  funlde  Joint  almost  twice  as 

long  as   pedicel;    praescutum   with   numerous   broad,   shallow   impres- 
sions  dactylicola,  new  species. 

Rugose  within  and  usually  granulose  laterad  of  the  groove;  first  funicle 
Joint  only  slightly  longer  than  pedicel;  praescutum  without  (rarely  with) 
broad,  shallow  impressions albomaculata  Ashmead. 
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10.  Area  laterad  of  groove  granoloae 11- 

Area  laterad  of  groove  mgofle 12. 

11.  ProDotal  Hgots  large ;  species  not  slender elymi  French. 

Pronotal  spots  very  large,  almost  meeting  above ;  species  very  slender. 

bromicola  Howard. 

12.  Abdominal  segment  7  usually  shorter  than  6 ;  8  always  as  long  as  either  of 

these ;  first  funicle  Joint  longer  than  pedicel macuUita  Howard. 

Abdominal  segment  7  usually  longer  than  6 ;  3  always  shorter  than  7 ;  first 

funicle  J(4nt  same  length  as  pedicel agropyrophUa,  new  q)ecie8. 

18.  Propodeum  without  distinct  continuous  median  grooove 14. 

Prododeum  with  distinct  continuous  median  groove 15. 

14.  Legs  black,  brownish  at  knees,  pronotal  spots  prominent tritici  Fitch. 

Legs  reddish-brown,  occasionally  dusky,  pronotal  sj^ts  inconspicuous. 

hardei  Harris. 
16.  Pronotal  spots  small,  occupying  about  one-half  or  less  of  the  anterior  dorsal 

margin  of  prothorax 16. 

Pronotal  spots  large,  occupying  two-thirds  or  more  of  the  anterior  dorsal 
margin  of  prothorax 19. 

16.  Legs  reddish-brown ru/lpes,  new  epecies. 

Legs  black  except  at  knees,  and  sometimes  the  front  tibiae 17. 

17.  Abdomen  long  and  narrowly  lanceolate festuoae,  new  species. 

Abdomen  not  especially  long  and  narrowly  lanceolate 18. 

18.  Propodeal  fimbria  strong;  propodeum  rugose;  abdominal  segment  4  longer 

than  6 ixiffinicola  Doane. 

Propodeal  fimbria  weak;  propodeum  often  granulose  within  and  laterad 
of  groove;  abdominal  segments  4  and  6  subequal;  tibiae  dusky 
brown secalia  Fitch. 

19.  All  tibiae  reddish-brown 20. 

All  tibiae  not  reddish-brown 2L 

20.  Fifth  Joint  of  funicle  distincUy  longer  than  broad;  first  funicle  Joint  dis- 

tinctly longer  than  pedicel ;  abdomen  lanceolate hesperua,  new  species. 

Fifth  Joint  of  funicle  not  distinctiy  longer  than  broad ;  first  funicle  Joint  not 
distinctiy  longer  than  pedicel ;  abdomen  lanceolate. 

agropyrocola,  new  species. 
Fifth  Joint  of  funicle  lightly  broader  than  long;  fourth  quadrate;  first 
funicle  Joint  not  distinctly  longer  than  pedicel ;  abdomen  ovate. 

ovata,  new  species. 

21.  Groove  shallow,  many  times  broader  than  deep  anteriorly 22. 

Groove  deep,  from  2  to  3  times  as  deep  anteriorly 23. 

22.  Fifth  Joint  of  funicle  as  broad  as  long;  abdomen  rather  stout;  groove 

shallow  and  distinctly  broader  anteriorly dymoxena,  new  species. 

Fifth  Joint  of  funicle  distinctiy  longer  than  broad;  groove  broadest  anter- 
iorly and  abdomen  rather  stout elymicola,  new  species. 

Fifth  Joint  of  funicle  usually  longer  than  broad ;  fourth  as  broad  as  long ; 
groove  usually  broadest  near  center;  abdomen  slender. 

atlantica,  new  species. 
28.  Abdomen,  lateral  view,  equal  in  length  to  head  and  thorax  combined..    24. 

Abdomen,  lat^al  view,  longer  than  head  and  thorax  combined 25. 

24.  Pronotal  eQota  very  large,  occupying  about  three-fourths  anterior  dorsal 
margin  of  prothorax;  prothorax  brownish  laterally;  fourth  and  fifth 
Joints  of  funicle  and  first  2  club  Joints  quadrate.. eIyy»op?UZa,  new  species. 
Pronotal  spots  medium  to  large,  occupying  less  than  two-thirds  anterior 
dorsal  margin  of  prothorax;  prothorax  not  brownish  laterally;  funicle 
and  club  Joints  distinctly  longer  than  broad poophUa,  new  species. 
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Pronotal  spots  large,  occupying  two-thirds  anterior  dorsal  margin  of  pro- 
thorax;  prothorax  not  brownish;  fifth  funicle  and  first  two  club  Joints 
quadrate elymoxena,  new  species. 

25.  Vertical  diameter  of  abdomen  at  sixth  segment  only  slightly  less  than  its 

greatest  vertical  diameter elymivora,  new  species. 

Vertical  diameter  of  abdomen  at  sixth  segment  about  one-half  its  greatest 
vertical  diameter 26. 

26.  Front  femora  and  tibiae  reddish-brown elymopht?u)ra,  new  species. 

Front  femora  and  tibiae  not  reddish-brown 27. 

27.  Middle  and  hind  tibiae  fuscous;   propodeum  convex  laterad  of  groove; 

abdomen  slender occidentatU,  new  species. 

Middle  tibiae  fuscous ;  hind  tibiae  brownish ;  not  especially  convex  laterad 

of  groove ;  abdomen  rather  stout gUlettei,  new  species. 

Middle  and  hind  tibiae  black;  propodeum  not  convex  laterad  of  groove; 

usually  granulose  within  and  laterad  of  groove elymicola^  new  species. 

TABLE  2 — MALES 

1.  Praescutum  retlculately  llneolate 2. 

Praescutum  rugulose 9. 

2.  Pronotal  spots  minute,  not  visible  from  above 3. 

Pronotal  spots  small  but  visible  from  above 4. 

Pronotal  spots  large,  occupying  one-third   to  one-half  anterior  dorsal 

margin  of  prothorax . 6. 

8.  Propodeum  without  groove;  thorax  very  smooth,  almost  polished;  scape  In 
lateral  profile  distinctly  longer  than  broad  and  broadest  near  the  base. 

grandis  form  minuta  Riley. 

Propodeum  with  complete  groove  ,thorax  not  particularly  smooth  and  not 

polished ;  scape  In  lateral  profile  almost  as  broad  as  long__poa«,  new  species. 

4.  Praescutum  with  numerous  broad  and  very  shallow  Impressions;  pronotal 

spots  scarcely  visible  from  above ;  scape  In  lateral  profile  broadest  at  center ; 

third  flagellar  joint  about  twice  as  long  as  broad captiva  Howard. 

Praescutum  without  impres-slons,  pronotal  spots  clearly  visible  from  above; 
scape  In  lateral  profile  broadest  near  base;  third  flagellar  Joint  about  4 
times  as  long  as  broad 5. 

5.  Three  to  four  annulatlons  at  the  distal  extremity  of  tlie  penultimate  seg- 

ment of  flagellum ;  petiole  and  hind  coxae  of  equal  length. 

agropyrophilUf  new  species. 

One  annulatlon  at  the  distal  extremity  of  the  penultimate  segment  of  the 

flagellum ;  petiole  shorter  than  hind  coxae maciilata  Howard. 

6.  Flagellum  and  pedicel  together  longer  than  head,  thorax,  and  petiole  com- 

bined  albomuculata  Ashmead. 

Flagellum  and  pedicel  together  shorter  than  head,  thorax,  and  petiole 
combined 7. 

7.  Propodeal  groove  Incomplete;  spur  on  end  of  apical  Joint  of  antennae  con- 

spicuous, about  4  times  as  long  as  broad toehsteri  Howard. 

Propodeal  groove  complete 8. 

8.  Spur  on  end  of  apical  Joint  of  antennae  Inconspicuous,  about  twice  as  long 

as  broad ;  tibiae  black ;  species  robust dactylicola,  new  species. 

Spur  on  end  of  apical  Joint  of  antennae  long  and  slender,  about  4  times  as 
long  as  broad;  tibiae  brownish-black;  species  very  slender. 

bromicola  Howard. 

9.  Without  propodeal  groove 10. 

With  propodeal  groove 13. 
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10.  Petiole  three-fourths  to  about  equal  the  length  of  hind  coxae 11. 

Petiole  one-half  the  length  of  hind  coxae 12. 

11.  Propodeum  rugose ;  pronotal  spots  not  visible  from  above tritici  Fitch. 

Propodeum  granulose ;  pronotal  spots  visible  from  above. 

atlantica,  new  species. 

12.  Pronotal  spots  not  visible  from  above ;  all  tibiae  reddish-brown. 

hordei  Harris. 
Pronotal  spots  visible  from  above ;  tibiae  dusky secalis  Fitch. 

13.  Tibiae   reddish-brown 14. 

Middle  and  hind  tibiae  brownish  to  black 15. 

14.  All  femora  reddish-brown ru/ipes,  new  species 

Basal  one-half  to  two-thirds  of  hind  and  basal  one-third  of  middle  femora 

blackish hesperua,  new  species. 

15.  Pronotal  spots  minute,  scarcely  visible  from  above 16. 

Pronotal   spots  occupying  less  than  one-half  anterior  dorsal   margin   of 

prothorax 17. 

Pronotal  spots  occupying  two-thirds  anterior  dorsal  margin  of  prothorax_21. 

16.  Scape,  as  seen  laterally  in  profile,  approximately  same  width  throughout 

and  about  8  times  as  long  as  broad,  no  shoulder  distally. 

fesiucae,  new  species. 
Scape,  as  seen  laterally  in  profile,  approximately  same  width  throughout, 
and  about  4  times  as  long  as  broad  and  with  a  slight  shoulder  dis- 
tally   tritioi   Fitch. 

17.  Scape,  as  seen  laterally  In  profile,  approximately  same  width  throughout; 

shoulder   low 18. 

Scape,  as  seen  laterally  In  profile,  much  broader  near  distal  extremity; 
shoulder  high  and  very  prominent 19. 

18.  Flagellum  longer  than  head  and  thorax  combined ovata,  new  species. 

Flagellum  equal  to  or  shorter  than  head  and  thorax  combined. 

poophiUif  new  spedes. 

19.  Pronotal  i^ts  usually  bright;  flagellum  equal  to  or  longer  than  head  and 

thorax  combined 20. 

Pronotal  spots  dull  and  obscure;  flagellum  shorter  than  head  and  thorax 
combined elymoxena,  new  species. 

20.  Groove  deep ;  propodeum  rugose ;  pronotal  spots  usually  occupying  one-half 

anterior  dorsal  margin  of  prothorax;  bristles  on  first  flagellar  joint 
only  slightly  longer  than  its  diameter;  bristles  very  numerous. 

elymivora,  new  species. 

Groove  shallow;  propodeum  granulose;  pronodal  spots  usually  occupying 

one-third  anterior  dorsal  margin  of  prothorax;  bristles  on  first  fiagellar 

Joint  about  twice  the  length  of  its  diameter;  bristles  somewhat  sparse. 

oocideiiiaU^,  new  species. 

21.  Pronotal  spots  bright elymicola,  new  species. 

Pronotal  spots  usually  dull elj/mophthora,  new  species. 

Pronotal  spots  dull,  often  giving  anterior  margin  of  prothorax  a  brownish 

tint elymophUa^  new  spedes. 

ILLUSTRATIONS. 

It  seemed  unnecessary  to  the  writers  to  have  drawings  made  of 
the  entire  insect  as  in  the  majority  of  cases  no  specific  difference  can 
be  illustrated  in  this  manner.  Drawings  were  made  of  the  propodea, 
ovipositors  or  saws,  and  the  antennae.  In  other  words  only  those 
parts  were  drawn  which  most  clearly  showed  specific  charactera 
While  the  shape  of  the  abdomen  is  specific  in  many  instances  it 
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shrinks  greatly  in  different  directions  upon  the  death  of  the  insect, 
and  it  was  therefore  thought  unnecessary  to  illustrate  it. 

DESCRIPTIONS  OF  SPECIES. 
HARMOLITA  GBANDIS  form  GRANDIS  Rilcj. 

Plate  39,  fig.  4 ;  plate  45,  fig.  20. 

Isosama  grande  Riley,  Bull.  Brooklyn  Ent.  Soc.,  vol.  7,  p.  Ill,  1884. 
Isosoma  (Philachyra)  grande  (Riley)  Howard,  U.  S.  Dept.  Agr.,  Dlv.  Ent.^ 
Bull.  tech.  ser.  No.  2,  p.  9,  1896. 

This  was  originally  described  by  Riley  as  follows : 

Female. — Length  of  body,  4.2  mm. ;  expanse,  7.6  mm. ;  antennae  rather  more 
slender  and  less  clavate  than  In  the  spring  form  and  but  half  the  length  of  the 
thorax.  Thorax  with  the  mesonotum  slightly  more  rugulose ;  wings  larger  and 
less  hyaline  than  in  the  winged  specimens  of  the  spring  form,  with  the  veins 
extending  to  the  outer  third,  the  submarglnal  nearly  4  times  as  long  as  the  mar- 
ginal ;  legs  with  the  femora  less  swollen.  Abdomen  not  so  long  as  the  thorax^ 
stouter  than  in  the  spring  form,  ovate-acuminate,  approaching  typical  Eurytoma. 
Less  hairy  than  In  the  spring  form,  especially  about  the  legs,  the  hairs  about 
the  abdomen  being  less  numerous,  less  regular,  and  shorter.  Coloration  similar 
to  that  of  spring  form,  but  brighter  and  more  highly  contrasting,  the  pronotal 
q;>ots  larger  and  brighter  yellow,  the  pedicel  of  the  antennae  yellow,  and  the 
femora  with  a  definitely  limited  suboval  yellowish  spot  below,  near  the  tip, 
extending  two-fifths  the  length  of  the  femur  on  front  pair,  smaller  on  the 
middle  pair,  and  still  shorter  and  less  definite  on  posterior  pair. 

Supplementary  to  Riley's  description : 

Abdomen  from  base  of  second  segment  shorter  than  head  and 
thorax  combined.  First  joint  of  club  longer  than  broad.  Pedicel  plus 
ring-joint  shorter  than  first  funicle  joint.  Mesothorax  twice  as  long 
as  prothorax,  and  broader  at  scutum.  Area  laterad  of  propodial 
groove  black. 

Males. — ^Unknown. 

The  supplementary  descripton  of  H.  grandia  is  based  on  numerous 
specimens  reared  in  cages  under  artificial  conditions*  and  from  speci- 
mens reared  from  wheat  straw  collected  in  several  States,  from  Cali- 
fornia to  the  Atlantic  and  from  Canada  to  Mexico. 

This  species  inhabits  the  center  of  the  stem  and  has  been  reared  only 
from  wheat ;  it  is  usually  found  wherever  wheat  is  grown. 

Winged  females  of  H.  grandis  form  rmnuta,  and  occasionally  wing- 
less females  of  yrandis  will  be  found.  Both  forms  are  normally 
thelyotokous,  though  males  of  form  minuta  are  occasionally  met  with. 

HARMOUTA  GRANDIB  f«rm  MINUTA  Bitey. 

'  Plate  39.  fig.  5 ;  iriate  45,  fig.  15 ;  plate  48,  fig.  1. 

Isosoma  tritioi  Riley,  Amer.  Nat,  March,  p.  247,  1882  (not  tritici  Fitch). 

Riley's  original  description  was  as  follows : 

Female. — ^Length  of  body,  2.8  mm. ;  expanse  of  wings,  4  nmi. ;  greatest  width 
of  front  wing,  0.7  mm. ;  antennae,  subclavate,  f  length  of  thorax ;  whole  body 
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(with  exception  of  metanotum,  wliicli  is  finely  punctulate)  hlglily  polished  and 
sparsely  covered  with  long  hairs  toward  the  end  of  the  abdomen;  adbomen 
longer  than  thorax  and  stouter.  Color,  pitchy  black ;  scape  of  antennae,  occa- 
sionally a  small  patch  of  cheek,  mesoscntum,  femoro-tibial  articulations,  coxae 
above  and  tarsi  (except  last  Joint)  tawny;  pronotal  spots  large,  oval,  and  pale 
yellowish  in  color ;  wing  veins  dusky  yellow  and  extending  to  beyond  middle  of 
wing ;  submarginal  three  times  as  long  as  marginal ;  postmarginal  very  slightly 
shorter  than  marginal,  and  stigmal  also  shorter  than  marginal. 

Supplementary  to  Riley's  description : 

Abdomen  from  base  of  second  segment  longer  than  head  and  thorax 
combined.  First  joint  of  club  broader  than  long.  Pedicel  plus  ring- 
joint  equal  in  length  to  first  fimicle  joint.  Mesothorax  slightly  longer 
than  prothorax  and  narrower  at  scutum.  Area  laterad  of  propodeal 
groove  brownish. 

Male  (pi.  48,  fig.  1). — ^Praescutiun  shining  black,  polished,  with 
very  slight  reticulations.  Pronotal  spots  small,  scarcely  visible  from 
above,  and  are  obscure. 

iPropodeum  convex,  without  a  groove,  and  coarsely  granulose. 

Petiole  about  one  and  one-half  times  as  long  as  broad,  about  two- 
thirds  length  of  hind  coxae.  Second  abdominal  segment  bears  four 
hairs  or  bristles,  2  on  each  side,  other  segments  also  bear  conspicuous 
bristles  or  hairs. 

Legs  black  except  at  knees,  which  are  testaceous. 

Antennae :  Flagellum  with  pedicel,  equal  to  head  and  thorax  com- 
bined. Hairs  on  first  joint  of  flagellum  equal  in  length  to  the  last 
joint  of  the  antennae.  Tubercle  on  last  joint  of  antennae  only  about 
twice  as  long  as  broad.  Scape,  exclusive  of  base,  one-third  as  broad 
as  long  in  lateral  profile;  is  broadest  in  basal  half;  no  distinct 
shoulder  in  distal  extremity.  Only  one  annulation  at  flagellum 
articulations  except  at  distal  extremity  of  second  joints  where  there 
are  two. 

Male. — ^Heretofore  undescribed. 

HARMOLITA  AGROSTIDIS  Howard. 

Plate  43,  flg.  1 ;  plate  45,  fig.  7. 

laosoma  agrostidis  Howabd,  U.  S.  Dept  Agr.,  Div.  Ent,  BuU  tech.  ser.  No. 
2,  p.  12,  1806. 

The  original  description  by  Howard  was  as  follows: 

Female, — Length,  2.8  mm.;  expanse,  5.2  mm.  Head  and  mesothorax  finely 
shagreened  and  also  very  sparsely  and  finely  mgolose;  metanotum  somewhat 
coarsely  nigulose  and  without  median  furrow,  but  with  a  rather  faint  median, 
longitudinal  carina ;  mesoscutellum  rather  roimded  at  apex,  not  sharply  pointed ; 
axillae  and  parapsidal  sutures  nearly  meeting,  pronotal  spots  evident  but 
small ;  scarcely  seen  from  above ;  first  funicle  joint  of  antennae  not  quite  as  long 
as  second ;  remaining  joints  subequal,  somewhat  rounded ;  club  joints  very  dis- 
tinct, terminal  one  acuminate  and  styliferous.  Abdomen  short  and  stout,  con- 
siderably shorter  than  thorax ;  subglobose  in  shape,  its  second  segment  occnpy- 
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Ing  nearly  half  of  the  whole  surface ;  segments  3  to  7  short,  subequal.  Entire 
body  very  free  from  piloslty  except  metanotal  fimbria,  which  is  pronounced 
and  white,  and  except  hind  coxae  which  have  slight  whitish  pllosity  on  the 
outer  side.  The  claw  of  stigma  club  straight,  issuing  from  the  tip  of  club  and 
extending  considerably  beyond  it,  club  itself  abruptly  truncate,  triangular.  En- 
tire body  including  legs,  black  except  pronotal  spots,  femoro-tibial  knees  and 
tarsi,  which  are  a  dark  honey  yellow. 

Supplementary  to  Howard's  description: 

Female. — Eather  roughly  reticulately  lineolate  on  praescutum. 
Pronotal  spots  small  but  clearly  visible  from  above.  Propodeum 
without  a  distinct,  continuous,  margined,  median,  longitudinal 
groove;  there  is  a  faint  central  longitudinal  carina,  and  often  there 
is  a  more  or  less  nearly  parallel  carina  on  either  side;  there  is  a  granu- 
lose  area  laterad  of  center  in  the  posterior  portion.  Abdominal  seg- 
ments 3  to  9  gradually  decreasing  in  length.    7  equal  to  6. 

Femora  black,  knees  testaceous,  tibiae  brownish-black.  Fifth  flag- 
ellar joint  as  broad  as  long. 

The  supplementary  description  for  B.  agrostidis  is  based  upon  the 
type  in  the  United  States  National  Museiun,  Washington. 

Males, — Unknown. 

HARMOLTTA  WEBSTBRI  Howard. 

Plate  39,  fig.  2 ;  plate  43,  fig.  2 ;  plate  46,  fig.  9 ;  plate  48,  fig.  6. 

Eurytoma  hordei  Fitch  (not  Harris)  Seventh  Kept.  Ina  N.  Y.  (Author's 

Edition),  p.  154.  1862. 
laosama  websteri  Howabd,  U.  S.  Dept  Agr.,  Div.  Ent.,  Bull.  tech.  ser.  No.  2, 

p.  15, 1896. 
Isosoma  hiriifrons  Howard,  U.  S.  Dept.  Agr.,  Dlv.  Ent.,  Bull.  tech.  ser. 

No.  2,  p.  16, 1896. 
Isoma  fltcM  Howard,  U.  S.  Dept.  Agr.,  Div.  Ent.,  BuU.  tech.  ser.  No.  2. 

p.  20,  1896. 

Female. — ^Praescutum  reticulately  lineolate  and  without  any  broad 
shallow  impressions.  Pronotal  spots  medium,  occupying  scarcely 
one-half  anterior  dorsal  margin  of  prothorax. 

Propodeum  without  a  distinct  continuous  margined  groove,  al- 
though there  is  a  beginning  of  a  groove  anteriorly,  the  prominent 
margined  carinae  curving  around  to  the  spiracles.  There  is  usually 
a  distinct,  continuous  central  longitudinal  carina,  and  occasionally 
there  is  a  slight  depresrfon  in  the  center  of  the  propodeum  for  its 
entire  length.    Propodeum  rugose;  fimbria  prominent. 

Abdomen  equal  to  or  slightly  longer  than  head  and  thorax  com- 
bined; segment  2  about  equals  3  and  4  combined;  8  and  4  subequal; 
6  and  6  subequal  and  each  longer  than  3  or  4. 

Legs  black,  except  at  knees,  which  are  testaceous. 

Antennae :  First  f unicle  plus  ring-joint  one  and  one-half  times  as 
long  as  pedical;  none  of  fimical  joints  quadrate;  club  jobits  not 
quadrate  and  about  same  width  as  funicle  joints.  Scape  black. 
Species  large. 
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Male  (pi.  48,  fig.  6). — ^Praescutum  same  as  in  female;  pronotal 
spots  large,  occupying  about  one-half  anterior  dorsal  margin  of 
prothorax  and  bright  in  color. 

Propodeal  groove  incomplete  and  propodeum  rugose. 

Petiole  about  two-thirds  length  of  hind  coxae  and  about  one  and 
one-half  times  as  long  as  broad. 

Legs  black,  except  knees,  which  are  testaceous. 

Antennae:  Flagellum  and  pedicel  together  shorter  than  head, 
thorax  and  petiole  combined;  hairs  on  first  joint  about  same  length 
as  apical  joint  of  antennae;  prominent  q)ur  at  tip  of  apical  joint 
which  is  about  four  times  as  long  as  broad.  Scape  broadest  near 
center,  about  twice  as  broad  as  first  flagellar  joint  and  one-third  as 
broad  as  long,  exclusive  of  last.  Three  to  five  annulations  at  the  ar- 
ticulation of  all  fiagellar  joints  except  at  distal  extremity  of  the  first 
and  second  when  there  is  one. 

Bedescribed  from  many  specimens  from  cage  rearings,  from  speci- 
mens reared  from  rye  collected  in  Indiana,  Ohio,  and  Pennsylvania, 
and  from  the  type  in  the  United  States  National  Museum.  It  is  also 
known  to  occur  in  California  and  Illinois. 

This  species  inhabits  the  center  of  the  stem  and  breeds  only  in  rye. 
Tt  is  normally  thelyotokous,  males  very  rarely  occurring. 


HARMOLITA  ALBOMACULATA  . 

Plate  40,  fig.  8;  plate  43,  figs.  3,  4;  plate  45,  fig.  17;  plate  48,  fig.  5. 

Isosoma  albomactUaUtm  Abhmead,  Trana  Amer.  Bnt  Soc.,  vol.  21,  p.  829, 
1894. 

Female, — Praescutum  reticulately  lineolate  and  without  broad  im- 
pressions, except  occasionally  a  few  small  shallow  ones.  Pronotal 
spots  large,  occupying  one-half  to  two-thirds  anterior  dorsal  margin 
of  prothorax. 

Propodeum  with  or  without  groove.  If  groove  is  present  there  are 
prominent  rugae  within  and  it  may  be  either  rugose  or  granulose 
laterad  of  groove.  Spiracular  carinae  prominent.  If  groove  is  not 
continuous  there  is  a  beginning  anteriorly  and  the  prominent  carinae 
curve  around  to  the  spiracles.  Propodeum  may  be  granulose  or  ru- 
gose and  may  be  slightly  depressed  down  center;  there  is  often  a 
median  carina.    Fimbria  rather  prominent. 

Abdomen  equal  to  or  shorter  than  head  and  thorax  combined  and 
rather  stout.  Segment  2  about  equals  3  and  4  combined;  8,  4,  5,  and 
6  subequal;  3  usually  shortest  and  7  longest. 

Legs  black  except  at  knees  which  are  testaceous. 

Antennae:  First  funicle  joint  plus  ring-joint  plainly  longer  than 
pedicel ;  all  the  funicle  joints  distinctly  longer  than  broad ;  club  joints 
slightly  longer  than  broad  and  distinctly  broader  than  funicle.  Scape 
black.    Species  ranges  from  very  small  to  medium. 
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Male  (pi.  48,  fig.  5). — ^Praescutum  -same  as  in  female.  Pronotal 
spots  large,  bright,  occupying  about  one-half  anterior  dorsal  margin 
of  the  prothorax. 

Propodeal  groove  usually  incomplete,  occasionally  complete; 
usually  granulose  within  and  laterad  of  groove. 

Legs :  Black  except  at  knees  and  distal  one-third  of  front  femora ; 
knees  and  distal  one-third  of  front  femora  testaceous. 

Antennae:  Flagellum  and  pedicel  longer  than  head,  thorax,  and 
petiole  combined.  Hair  on  first  joint  of  flagellum  distinctly  longer 
than  last  joint  of  antennae.  Spur  on  distal  joint  of  flagellum 
scarcely  twice  as  long  as  broad.  Scape  broadest  near  base  and  twico 
as  broad  as  first  flagellar  joint.  Four  or  more  annulations  at  all 
articulations  of  flagellum.  Scape  scarcely  three  times  as  long  as 
broad,  exclusive  of  base. 

Redescribed  from  specimens  reared  in  cages  under  artificial  con- 
ditions, and  from  specimens  reared  from  stems  of  timothy  collected 
in  the  Dakotas,  Nebraska,  Kansas,  and  from  many  States  east  of 
the  Mississippi  River,  including  New  England ;  and  from  the  types 
in  the  United  States  National  Museiun  in  Washington. 

It  inhabits  the  center  of  the  stem  and  breeds  only  in  timothy 
{Phleum  pratense).  It  probably  occurs  wherever  timothy  is  grown, 
except  possibly  in  the  irregated  districts  of  the  West.  Males  nor- 
mally occur. 

HABUOUTA  GAPTIVA  Howard. 

Plate  39,  fig.  9 ;  plate  48,  flg.  5 ;  plate  45,  fig.  11 ;  plate  47,  fig.  6. 

Isosoma  captivum  Howabd,  U.  S.  Dept  Agr.,  Div.  Ent.,  Bull.  tech.  ser. 
No.  2,  p.  13,  1896. 

Fertiale. — Praescutum  roughly  reticulately  lineolate  and  bearing 
numerous  broad,  very  shallow,  impressions.  Pronotal  spots  small  but 
very  distinctly  visible  from  above. 

Propodeum  with  very  narrow,  deep,  continuous,  median,  longi- 
tudinal groove,  which  contains  numerous  cross  rugae  that  are  quite 
regularly  spaced;  rugose  laterad  of  groove;  spiracular  carinae 
prominent ;  fimbria  not  prominent. 

Abdomen  longer  than  thorax.  Segment  2  about  one-third  as  long 
as  abdomen  exclusive  of  segment  1 ;  greatest  vertical  diameter  of  the 
abdomen  is  at  the  third  segment. 

Legs :  Femora  black  except  at  distal  extremities  which  are  testace- 
ous; the  front  tibia  and  the  extremities  of  the  other  tibia  are 
testaceous;  other  parts  of  the  tibia  are  fuscous. 

Antennae:  First  funicle  plus  ring-joint  usually  only  slightly 
longer  than  pedicel ;  none  of  the  funicle  or  club  joints  quadrate  and 
all  of  the  flagellar  joints  the  same  width ;  scape  about  the  same  length 
as  the  first  funicle  joint  and  pedicel  combined ;  scape  black. 

Species  medium  in  size. 
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Male  (pi.  47,  fig.  6). — ^Praescutum  same  as  in  female  and  bears 
numerous  broad  and  very  shallow  impressions.  Pronotal  spots 
minute  but  visible  from  above. 

Propodeal  groove  complete  with  numerous  cross  rugae;  rugose 
laterad  of  groove. 

Petiole  broader  than  coxae  and  one  and  one-half  times  as  long  as 
broad. 

Legs  black  except  at  knees  which  are  testaceous;  front  tibiae  fus- 
cous. 

Antennae:  Flagellum  and  pedicel  shorter  than  head  and  thorax 
combined ;  hairs  on  first  joint  of  flagellum  shorter  than  apical  joint 
of  antennae ;  scape  distinctly  broadest  at  center  and  nearly  three  times 
as  long  as  broad  exclusive  of  base;  1  or  2  annulations  at  each  articu- 
lation of  the  flagellum;  prominent  spur  at  end  of  apical  joint  of  an- 
tennae.   Scape  slightly  broader  than  first  flagellar  joint. 

Kedescribed  from  five  females  and  two  males  reared  from  galls  in 
the  stems  of  blue  grass  collected  at  Richmond,  Indiana,  by  the  senior 
writer  and  from  the  types  in  the  United  States  National  Museum.  It 
is  also  recorded  from  Norman,  Illinois,  and  La  Fayette,  Indiana,  by 
Dr.  L.  O.  Howard  and  Prof.  F.  M.  Webster. 

This  species  makes  inconspicuous  galls  near  the  base  of  the  seed 
stalks  of  blue  grass  and  has  been  reared  only  from  this  grass  {Poa 
pratensis).    Males  normally  occur. 

HARMOUTA  POAE.  new  ipedes. 

Plate  39,  fig.  10 ;  plate  43,  fig.  6 ;  plate  45,  fig.  18 ;  plate  47,  fig.  1. 

Female. — Length  2.5  mm.  Praescutum  reticulately  lineolate  with 
occasional  small,  very  shallow  impressions.  Pronotal  spots  very 
small,  scarcely  visible  from  above. 

Propodeum  with  a  narrow,  deep,  continuous,  margined,  median, 
longitudinal  groove,  which  has  numerous  cross  rugae ;  slightly  rugose 
or  occasionally  granulose  laterad  of  groove.  The  groove  is  sometimes 
shallow  and  not  always  well  defined ;  there  are  sometimes  several  lon- 
gitudinal carinae  within  the  groove ;  spiracular  carinae  usually  promi- 
nent ;  fimbria  not  prominent. 

Abdomen  usually  distinctly  shorter  than  thorax;  segment  2  one- 
third  to  one-half  as  long  as  the  entire  abdomen  (dorsally)  exclusive 
of  segment  1.  The  greatest  vertical  diameter  of  abdomen  is  some- 
times at  fifth  segment;  abnominal  segments  vary  greatly  in  length. 

Legs  black  except  at  knees  and  anterior  face  of  front  femora  which 
are  testaceous. 

Antennae:  First  funicle  plus  ring- joint  almost  twice  as  long  as 
pedicel;  none  of  funicle  or  club  joints  quadrate;  flagellar  joints  about 
the  same  width  throughout;  the  club  joints  are  sometimes  slightly 
narrower  than  the  other  joints;  scape  shorter  than  first  funicle  joint 
and  pedicel  combined ;  scape  black. 
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Species  medium  in  size. 

Male  (pi.  47,  fig.  1). — ^Length  2  mm.  Praescutum  same  as  in 
female.     Pronotal  spots  minute,  not  visible  from  above. 

Propodeal  groove  may  be  complete  or  incomplete;  propodeum 
either  granulose  or  rugose. 

Petiole  about  one  and  one-half  times  as  long  as  broad. 

Legs  black  except  at  knees,  which  are  testaceous;  front  tibiae  are 
fuscous. 

Antennae:  Flagellum  and  pedicel  shorter  than  head  and  thorax 
combined;  hairs  on  first  joint  or  flagellum  as  long  as  the  last  joint 
of  antennae;  end  of  apical  joint  of  antennae  has  a  conspicuous  broad 
and  long  spur;  scape  is  distinctly  broadest  near  the  distal  extemity 
and  is  one-half  as  broad  as  long  exclusive  of  base ;  2  to  4  annulations 
at  the  articulation  of  all  flagellar  joints  except  at  the  distal  extremity 
of  the  penultimate  where  there  are  none.  Scape  nearly  twice  as 
broad  as  first  flagellar  joint. 

Type-locality. — La  Fayette,  Lidiana. 

Type,— Cvit.  No.  21755,  U.  S.  N.  M. 

Described  from  many  females  and  males  reared  in  cages  under 
artificial  conditions  and  from  specimens  reared  from  stems  of  blue 
grass  collected  at  Richmond  and  La  Fayette,  Indiana,  by  the  senior 
writer. 

This  species  inhabits  the  center  of  the  stem  and  has  been  reared 
only  from  the  seed  stalks  of  blue  grass  {Poa  praterms).  It  probably 
occurs  wherever  blue  grass  grows  normally.    Males  normally  occur. 

HARMOUTA  DACTYUCOLA,  new  ipecieg. 

Plate  40,  fig.  7 ;  plate  43,  fig.  7 ;  plate  45,  fig.  16 ;  plate  48,  fig.  4. 

Female. — ^Length  3.0  mm.  Praescutum  reticulately  lineolate  with 
numerous  broad,  irregular,  shallow  impressions,  rarely  without  them. 
Pronotal  spots  large,  occupying  one-half  to  two-thirds  anterior 
dorsal  margin  of  prothorax. 

Propodeum  with  a  distinct,  continuous,  medium,  longitudinal, 
margined  groove,  which  is  slightly  broader  posteriorly  and  contains 
numerous  strong  cross  rugae;  there  is  often  an  indication  of  a  central 
carina;  area  laterad  of  groove  usually  rugose  though  sometimes 
granulose;  spiracular  carinae  usually  prominent;  fimbria  rather 
prominent. 

Abdomen  usually  longer  than  head  and  thorax  combined ;  segment 

2  usually  longer  than  8  and  4  combined ;  3, 4, 5,  and  6  subequal,  though 

3  usually  shortest  and  7  usually  longest;  abdomen  quite  pointed  as 
seen  laterally. 

Legs  black  except  at  knees  which  are  testaceous. 
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Antennae:  First  joint  of  funicle  plus  ring-joint  usually  nearly 
twice  as  long  as  pedicel ;  all  of  funicle  and  club  joints  distinctly  longer 
than  broad;  club  joints  same  width  as  funicle.    Scape  black. 

Species  medium  in  size. 

Male  (pi.  48,  fig.  4). — Length  2.0  mm.  Praescutura  as  in  female. 
Pronotal  spots  large,  bright,  occupying  one-third  to  one-half  ante- 
rior dorsal  margin  of  prothorax. 

Propodeum  with  a  complete  groove;  rugose  within  and  laterad  of 
groove. 

Petiole  about  twice  as  long  as  broad,  is  three-fourths  length  of 
hind  coxae. 

Legs  black,  except  distal  one-third  of  front  femora  and  knees 
which  are  testaceous. 

Antennae :  Flagellum  with  pedicel  equal  to  head  and  thorax  com- 
bined; hairs  on  the  first  joint  of  flagellum  distinctly  longer  than  the 
last  joint  of  antennae ;  last  joint  bears  a  short  tubercle  which  is  about 
twice  as  long  as  broad.  Scape  exclusive  of  base,  one-third  as  broad 
as  long  as  seen  in  lateral  profile;  is  broader  in  basal  half  than  in 
distal;  no  distinct  shoulder  in  distal  extremity;  distinctly  broader 
than  first  joint  of  flagellum.  There  may  be  from  one  to  three  annula- 
tions  or  indications  of  such  at  each  articulation  of  the  flagellum. 

Type-locality. — Front  Koyal,  Virginia. 

Type.— C2it.  No.  21756,  U.S.N.M. 

Described  from  many  females  and  males  reared  in  cages  under 
irtificial  conditions  and  from  specimens  reared  from  orchard  grass 
{Dactylis  glomerata)  collected  in  Indiana,  Ohio,  New  York,  Mich- 
igan, Pennsylvania,  and  Virginia.    . 

This  species  inhabits  the  center  of  the  stem  and  breeds  only  in 
orchard  grass.    Males  normally  occur. 

HARMOUTA  BLTMI  Fnncli. 

Plate  89,  fig.  8 ;  plate  48,  fig.  8 ;  plate  45,  fig.  21. 

Isoaonia  elymi  French,  Can.  EnL,  vol.  14,  p.  9,  1882. 

IsoBoma  elymi  (French)  Howabd,  U.  S.  Dept  Agr.,  Div.  Bnt,  Bull.  tech. 
ser.  No.  2,  p.  14,  189a 

Female. — ^Praescutum  reticulately  lineolate  and  occasionally  with  a 
few  small  shallow  impressions.  Pronotal  spots  large,  occupying  one- 
half  to  two-thirds  anterior  dorsal  margin  of  prothorax. 

Propodeum  with  a  distinct,  narrow,  continuous,  median,  longitudi- 
nal, margined  groove,  which  contains  numerous  cross  rugae;  mar- 
ginal carinae  usually  parallel  and  regular;  the  spiracular  carinae 
prominent.  There  is  a  shield-shaped  granulose  area  (rarely  rugose) 
laterad  of  groove ;  fimbria  not  prominent. 

Abdomen  equal  to  or  shorter  than  head  and  thorax  combined ;  seg- 
ment 2  almost  equal  to  3,  4,  and  5  combined,  occupying  nearly  one- 
third  of  the  entire  dorsal  surface ;  3,  4,  and  6  subequal. 
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Legs  black  except  at  knees  which  are  testaceous. 

Antennae :  First  funicle  plus  ring-joint  one  and  one-half  times  as 
long  as  pedicel;  none  of  the  funicle  joints  quadrate;  club  joints  not 
quadrate  and  about  the  same  width  as  funicle  joints.    Scape  black. 

Species  ranges  from  small  to  medium  in  size. 

MclUb. — ^Unknown. 

Redescribed  from  many  females  reared  in  cages  under  artificial 
conditions  and  from  specimens  reared  from  stems  of  species  of  Ely- 
Twus  from  practically  all  over  the  United  States,  and  from  the  type  in 
the  United  States  National  Museum. 

This  species  inhabits  the  center  of  the  stem  and  breeds  only  in 
spurs  of  Elyrrms.  It  probably  occurs  wherever  Elypius  normally 
grows.  It  is  normally  thelyotokous,  males  never  having  been  ob- 
served. 

HARMOUTA  BROMICOLA  Howard. 

Plate  40,  fig.  6;  plate  43,  fig.  9;  plate  45,  fig.  6. 

Isosoma  bramicola  Howabd,  U.  S.  D^t  Agr.,  Div.  Ent,  BulL  tech,  ser. 
No.  2.  p.  18,  1896. 

Howard's  original  description  is  as  follows: 

Female. — Length  3.1  mm.;  expanse,  4.0  mm.  Punctuation  of  head,  pronotum, 
and  mesonotum  (praescutum)  like  that  of  H.  nMCiOata,  which  It  also  resembles 
in  the  large  pronotal  spots.  Metanotum  (propodeum)  with  a  distinct,  strongly 
emarglnate,  central,  longitudinal  groove,  the  space  either  side  finely  granulate, 
with  occasional  irregular  carinae.  Abdomen  longer  than  thorax;  segment  2 
as  long  as  3,  4,  and  5  together;  5  and  6  subequal.  Antennae  rather  long  and 
straight;  pilose;  joint  1  of  funicle  only  slightly  longer  than  Joint  2;  club 
not  quite  as  long  as  three  preceding  joints  together,  strongly  flattened  from  side. 
Face  very  slightly  pilose;  metanotal  (propodeal)  flimbria  sparse.  The  whole 
insect  is  smaller,  slenderer,  and  more  delicate  in  appearance  than  any  except 
grandis  form  minuta. 

Male. — Length,  1.9  mm.;  expanse,  8.4  mm.  Petiole  short,  not  as  long  as 
first  al>dominal  segm^it  and  scarcely  as  long  as  hind  coxae ;  scape  of  antennae 
slightly  widened ;  funicle  joints  very  slightly  rounded  above  and  very  slightly 
pedicellate;  each  more  than  twice  as  long  as  pedicel  and  each  faintly  con- 
stricted in  middle ;  club  divided  into  two  pedicellate  joints  as  with  H.  captiva. 
All  legs  black  with  light  yellow  knees. 

Supplementary  to  Howard's  description : 

Ferrude. — Praescutum  reticulately  lineolate,  very  smooth,  almost  as 
smooth  as  H.  grandis.  Pronotal  spots  very  large,  sometimes  almost 
meeting  on  the  anterior  margin  of  the  prothorax.  Propodeum  with 
a  continuous  narrow,  shallow,  margined,  central,  longitudinal  groove; 
marginal  carinae  parallel  and  regular.  There  is  a  large  semicircular 
granulose  area  laterad  of  groove.  Abdomen  about  equal  to  head  and 
thorax  combined  and  is  very  slender  lanceolate;  segments  irregular 
in  length;  2  may  equal  3,  4,  and  6  combined  or  may  only  equal  3 
and  4;  segments  3  to  7  may  gradually  increase  in  length  or  they  may 
be  approximately  the  same  length.   Fimbria  not  prominent. 
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Legs :  Femora  black,  knees  testaceous,  and  tibia  brownish-black. 

Male. — ^Praescutum  same  as  in  female.  Pronotal  spots  large,  occu- 
pying one-half  anterior  dorsal  margin  of  the  prothorax.  Propodeum 
■with  narrow,  shallow,  margined,  median,  longitudinal  groove;  slightly 
rugose  laterad  of  groove.  Abdomen  very  slender,  sides  almost  paral- 
lel. Legs  colored  as  in  female.  Antennae :  Flagellum  about  as  long 
«J3  head  and  thorax  combined. 

This  supplementary  description  is  based  on  the  types  in  the  United 
State  National  Museum.   Males  normally  occur. 

HARMOUTA  BfACULATA  Howard. 

Plate  39,  fig.  8 ;  plate  42,  fig.  2 ;  plate  43,  fig.  10 ;  plate  45,  fig.  14 ;  plate  47,  fig.  7. 

Isosoma  maculaiuni  Howabd,  U.  S.  Dept.  Agr.,  Dlv.  Ent.,  Bull.  tech.  ser. 
No.  2,  p.  15, 1896. 

Female. — ^Praescutum  reticulately  lineolate  and  without  (rarely 
with  a  few)  any  broad  shallow  impressions.  Pronotal  spots  large, 
occupying  one-half  to  two-thirds  anterior  dorsal  margin  of  the  pro- 
thorax. 

Propodeimi  with  a  distinct  narrow  continuous,  median,  longitudi- 
nal, margined  groove,  which  has  numerous  cross  rugae  and  usually 
an  indication  of  a  central  carina ;  spiracular  carinae  not  inconspicuous 
though  they  are  not  usually  prominent ;  area  laterad  of  groove  rugose, 
rarely  granulose;  fimbria  not  prominent 

Abdomen  shorter  than  head  and  thorax  combined ;  segment  2  longer 
than  3  and  4  combined ;  7  usually  shorter  than  6 ;  3  usually  as  long  as 
either. 

Legs  black  except  at  knees  which  are  testaceous. 

Antennae:  First  joint  of  funicle  plus  ring- joint  much  longer  than 
pedicel ;  neither  club  nor  funicle  joints  quadrate;  club  slightly  broader 
than  funicle ;  scape  black. 

Species  ranges  from  minute  to  mediiun  in  size. 

Male  (pi.  47,  fig.  7). — ^Praescutum  as  in  female.  Pronotal  spots 
small  but  visible  from  above,  occupying  less  than  one-half  of  the  an- 
terior dorsal  margin  of  the  prothorax. 

Propodeal  groove  usually  complete;  propodeum  rugose  laterad  of 
und  within  the  groove;  often  there  is  no  complete  groove  and  the 
propodeum  is  often  granulose. 

Legs  black  except  at  knees  which  are  testaceous. 

Antennae:  Flagellum  and  pedicel  shorter  than  head,  thorax,  and 
petiole  combined;  hairs  on  the  first  joint  of  flagellum  same  length 
tus  the  last  joint  of  antennae.  The  last  joint  of  the  antennae  ends  in  a 
long  conical  spur,  about  four  times  as  long  as  broad ;  scape  broadest 
near  the  center  and  distinctly  broader  than  first  flagellar  joint;  two  to 
-four  annulations  at  the  articulation  of  all  flagellar  joints  except  the 
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distal  extremity  of  the  penultimate  joint  which  has  only  one.  Scape 
scarcely  three  times  as  long  as  broad,  exclusive  of  base. 

Redescribed  from  females  and  males  reared  in  cages  under  arti- 
ficial conditions,  and  from  specimens  reared  from  stems  of  species  of 
Bromus  collected  from  many  of  the  States  east  of  the  Mississippi 
River,  and  from  the  type  in  the  United  States  National  Museum. 
The  males  heretofore  never  have  been  described. 

This  species  inhabits  the  center  of  the  stem  and  breeds  only  in  cheat 
(Bromus  secalimts)  and  other  species  of  Bromu8.  It  probably  occurs 
wherever  Brorrvus  grows,  which  is  pretty  much  all  over  the  United 
States.  It  has  proven  to  be  arrhenotokous  imder  control  conditions 
though  in  nature  both  sexes  regularly  occur. 

HARMOLITA  AGROPTBOPmLA.  n«w  ipedM. 

Plate  39,  fig.  7;  plate  43,  fig.  11;  plate  45,  fig.  19;  plate  47,  fig.  8. 

Female. — ^Length  2.5  nmi.  Praescutum  reticulately  lineolate  and 
usually  without  broad  shallow  impressions.  Pronotal  spots  large^ 
occupying  from  one-half  to  two-thirds  anterior  margin  of  the  pro- 
thorax. 

Propodeum  with  a  distinct,  narrow,  continuous,  median,  margined^ 
longitudinal  groove,  which  contains  numerous  cross  rugae;  spiracu- 
lar  carinae  often  weak  and  not  prominent  and  spiracular  area  often 
not  well  defined;  area  laterad  of  groove  rugose  and  occasionally 
granulose;  fimbria  not  prominent. 

Abdomen  shorter  than  head  and  thorax  combined ;  segment  2,  some- 
times as  long  as  3, 4,  and  5  combined  and  occupies  about  one-third  the 
length  of  the  entire  dorsal  surface ;  7  usually  longer  than  6 ;  8  always 
shorter  than  7. 

Legs  black  except  at  knees  which  are  testaceous. 

Antennae :  First  f unicle  joint  plus  ring-joint  usually  only  slightly 
longer  than  pedicel;  neither  club  nor  funide  joints  quadrate;  club 
joints  broader  than  funicle.    Scape  black. 

Species  ranges  £rom  minute  to  medium  in  size. 

Male  (pi.  47,  fig.  8). — ^Length  2  nmi.  Praescutum  as  in  female. 
Pronotal  spots  small  but  visible  from  above,  occupying  less  than  one- 
half  the  anterior  dorsal  margin  of  the  prothorax  and  are  bright.  * 

Propodeum  either  rugose  or  granulose,  with  or  without  a  continu- 
ous groove. 

Petiole  nearly  twice  as  long  as  broad. 

Legs  black  except  at  knees  which  are  testaceous. 

Antennae:  Flagellum  and  pedicel  shorter  than  head,  thorax  and 
petiole  combined ;  halves  on  first  joint  of  fiagellum  same  length  as  the 
last  joint  of  antennae.  Last  joint  ends  in  a  rather  conspicuous  spur^ 
which  may  vary  from  2  to  4  times  as  long  as  broad;  scape  dis- 
tinctly broadest  near  base  and  much  broader  than  the  first  flagellar 
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joint;  there  are  £rom  3  to  5  anniilations  at  the  articulation  of  the 
joints  of  the  flagellum.  Scape,  exclusive  of  base,  scarcely  three 
times  as  long  as  broad. 

Type-lecdUty, — Charlottesville,  Virginia. 

Type.— Cat.  No.  21757,  U.S.N.M. 

Described  from  many  females  and  males  reared  in  cages  under 
artificial  conditions  and  from  specimens  reared  from  stems  of  species 
of  Agropyron  collected  in  eastern  Kansas,  Indiana,  Ohio,  Michigan, 
New  York,  and  Pennsylvania. 

This  species  inhabits  the  center  of  the  stem  and  breeds  only  in 
species  of  Agropyron.    Males  normally  occur. 

HASMOUTA    TBinCI    Flteh. 

Plate  41,  fig.  4;  plate  42,  fig.  1;  plate  44,  fig.  1;  plate  45,  fig.  12;  plate  47,  fig.  4. 

Eurytoma  triiici  PrrcH,  Joum.  N.  Y.  State  Agr.  Soc.,  vol.  10,  p.  115,  1850. 
I8090fna  fUffrum  Cook,  Roral  New  Yorker,  p.  814,  June,  1885. 
IsoBoma  triUci  (Bitch)  How  aid,  U.  S.  Dept  Agr.,  Div.  Ent  BulL  tech.  ser. 
No.  2,  p.  17,  1896. 

Female. — Praescutum  rugulose.  Pronotal  spots  minute  to  small, 
visible  from  above,  occupying  scarcely  one-fourth  anterior  dorsal 
margin  of  prothorax. 

Propodeum  without  a  continuous,  median,  longitudinal  groove, 
although  there  is  a  trace  of  a  groove  in  the  anterior  one-third  the 
margined  carinae  of  which  curve  around  the  spiracles.  There  is  also 
a  well-defined  central  carina  the  full  length  of  this  groove.  Pro- 
dodeum  very  rugose,  the  rugae  extending  in  a  more  or  less  longi- 
tudinal direction ;  fimbria  not  prominent. 

Abdomen  longer  than  head  and  thorax  combined ;  segment  2  about 
one-fifth  the  length  of  the  abdomen  (dorsally)  exclusive  of  first  seg- 
ment; 3  shortest,  5  longest;  4  and  6  subequal  and  each  longer  than  7. 

Legs:  Knees  and  front  tibiae  are  testaceous;  basal  half  of  front 
femora,  middle  and  hind  femora  and  tibiae  black,  although  the 
middle  and  hind  tibiae  are  occasionally  somewhat  fuscous. 

Antennae:  First  funicle  plus  ring-joint  the  same  length  or  only 
slightly  longer  than  pedicel;  none  of  funicle  or  club  joints  quadrate; 
club  joints  same  width  as  funicle ;  scape  black. 

Species  large  in  size. 

Male  (pi.  47,  fig.  4). — ^Praescutum  same  as  in  female.  Pronotal 
spots  not  visible  from  above  when  head  is  in  normal  position. 

Propodeum  with  or  without  a  groove;  when  present,  the  groove  is 
broad  and  shallow;  propodeum  rugose. 

Petiole  two-thirds  length  of  second  abdominal  segment  and  three- 
fourths  to  about  equal  to  the  hind  coxae ;  rugose  to  granulose. 

Legs  black  except  at  knees  and  front  tibia,  which  are  brown  to 
dusky. 
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Antennae:  Flagellum  with  pedicel  shorter  than  head  and  thorax 
combined.  Scape  as  seen  in  lateral  profile  about  the  same  width 
throughout  and  is  broader  than  the  first. flagellar  joint;  near  distal 
extremity  there  is  a  distinct  shoulder;  four  times  as  long  as  broad 
exclusive  of  base. 

Redescribed  from  many  females  and  males  reared  in  cages  under 
artificial  conditions  and  from  specimens  reared  from  wheat  stubble 
collected  in  the  field  in  the  States  of  Missouri,  Illinois,  Indiana,  Ohio, 
Michigan,  New  York,  Pennsylvania,  Maryland,  Kentucky,  Tennessee, 
Virginia,  and  West  Virginia,  and  from  the  types  in  the  United  States 
National  Museum. 

This  species  makes  conspicious  hardened  enlargements  or  galls  in 
wheat  stems,  usually  about  the  second  or  third  intemode  from  the 
base  of  the  plant,  though  they  may  occur  at  every  intemode.  It 
breeds  only  in  wheat  and  has  proven  to  be  arrhenotokous  imder  con- 
trol conditions,  though  both  sexes  regularly  occur  in  nature. 

HARMOLITA  HORDBI  Harris. 

Plate  41,  fig.  5;  plate  44,  fig.  6;  plate  46,  fig.  8;  plate  48,  fig.  7. 

Ichneumon  hordei  Habbis,  New  England  Farmer,  vol.  9,  p.  2,  July  23, 

1830. 
Burytoma  fuMpes  Fttch,  7th  Rept.  Ins.  N.  Y.  (sep.  ed.),  p.  154,  1862. 
Eurytoma  flavipes  Fitch,  7th  Rept  Ins.  N.  Y.,  p.  159,  162,  1862. 
laoaoma  liordei  Walsh,  Amer.  Bnt,  vol.  2,  p.  330,  Oct,  1870. 
laosoma  hordei   (Harris)   Howabd,  U.  S.  Dept  Agr.,  Div.  Bnt.,  Bull. 

tech.  ser.  No.  2,  p.  18,  189a 

Female. — ^Praescutum  rugulose.  Pronotal  spots  minute,  not  ^dsible 
from  above ;  frequently  there  is  only  a  trace. 

Propodeum  without  a  distinct  groove,  though  there  is  frequently  a 
slight  depression  down  the  center  and  there  is  often  a  median  longi- 
tudinal carina. 

Abdomen  is  distinctly  longer  than  head  and  thorax  combined ;  seg- 
ment 2  a  little  over  one-fifth  the  length  of  the  abdomen,  exclusive  of 
one;  8  the  shortest,  5  longest;  4,  6,  and  7  subequal. 

Legs  a  translucent  reddish-brown,  though  occasionally  specimens 
may  have  all  the  legs  dusky,  the  tibiae  being  testaceous. 

Antennae:  First  funicle  plus  ring-joint  only  slightly  longer  than 
pedicel;  all  joints  longer  than  broad;  club  slightly  broader  than 
funicle ;  scape  brownish,  flagellum  black. 

Species  medium  to  large  in  size. 

Male  (pi.  48,  fig.  7). — ^Praescutum  as  in  female.  Pronotal  spots 
minute,  not  visible  from  above. 

Propodeum  rugose,  without  a  groove. 

Petiole  about  one-half  the  length  of  hind  coxae;  rugose  to  granu- 
lose. 


Digitized  by  VjOOQ IC 


wo.  2281.    A  REVISION  OF  CHALCID-FUES—PHILUPS  AND  EMERY.    453 

Legs:  Tibiae  and  tarsi  reddish-brown;  front  and  middle  femora 
vary  from  black  in  basal  half  to  reddish-brown,  being  always  reddish- 
brown  in  distal  half;  hind  femora  black  to  dusky  except  at  knees, 
which  are  light  brown. 

Antennae:  Flagellum  with  pedicel  shorter  than  head  and  thorax 
combined ;  scape  as  seen  in  lateral  profile  about  same  width  through- 
out and  is  about  equal  in  width  to  first  flagellar  joint;  shoulder  near 
distal  extremity  of  scape  not  conspicuous;  nearly  5  times  as  long  as> 
broad,  exclusive  of  base.    Scape  brownish. 

Redescribed  from  many  females  reared  in  cages  under  artificial 
conditions,  from  specimens  reared  from  barley  stubble  collected  at 
Auburn  and  Little  Falls,  New  York,  by  the  senior  writer,  from 
Harris's  type  in  Boston  Society  of  Natural  History  and  from  Fitch's 
Eurytoma  ftUvipes  in  the  collection  of  the  United  States  National 
Museum. 

This  species  is  a  gall  former,  making  conspicuous  hardened  enlarge- 
ments above  the  second  to  fourth  nodes  in  barley  straw.  It  breeds 
only  in  barley,  and  is  normally  thelyotokous,  males  rarely  occurring. 

Walsh  reared  a  number  of  specimens  from  barley  straw  sent  to  him 
from  Canada*  and  stated  that  he  found  Fitch's  tritiei  and  secalis  and 
Harris's  hordei  among  them,  basing  his  identification  upon  the  colora- 
tion of  the  legs.  He  therefore  considered  tritiei  Fitch  and  secali^ 
Fitch  to  be  synonyms  of  hordei  Harris.  He  undoubtedly  had  B^ 
hordei  Harris  before  him  at  the  time. 

HARMOUTA  RUFIPES.  n«w  ipmIm. 

Plate  40.  fig.  1 ;  plate  44,  fig.  2 ;  plate  46,  figs.  7,  11. 

Female. — ^Length  4  mm.  Praescutum  rugulose.  Pronotal  spotish 
small,  occupying  one-half  or  less  of  the  anterior  dorsal  margin  of 
prothorax. 

Propodeum  with  a  continuous,  narrow,  deep,  margined,  medianv 
longitudinal  groove  with  numerous  cross  rugae;  marginal  carinae  of 
groove  irregular,  often  interrupted. 

Abdomen  usually  distinctly  longer  than  head  and  thorax  combined ;: 
segment  8  shortest,  5  longest;  4  and  7  subequal;  6  frequently  longer 
than  either;  segment  2  from  one-sixth  to  one-fourth  the  length  of  tiie 
abdomen  (dorsally)  exclusive  of  1. 

Legs  a  translucent  to  opaque  reddish-brown. 

Antennae:  First  funicle  plus  ring-joint  longer  than  pedicel;  ncme 
of  funicle  or  club  joints  are  quadrate ;  club  about  same  width  as  th& 
three  preceding  joints.    Scape  black. 

Species  large  to  very  large  in  size. 

Male  (pi.  46,  fig.  7). — ^Length  3.0  mm.  Praescutum  as  in  female. 
Pronotal  spots  small,  occupying  less  than  one-half  anterior  dorsal 
margin  of  prothorax. 

^Amer.  Bnt,  vol.  2,  p.  880,  October,  1870. 
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Propodeum  with  a  complete,  deep,  narrow  groove;  propodeum 
rugose. 

Petiole  about  the  same  length  as  hind  coxae. 

Legs  a  translucent  to  opaque  reddish-brown. 

Antennae:  Flagellum  with  pedicel  equal  to  head  and  thorax  com- 
bined ;  scape  as  seen  in  lateral  profile  broadest  distally ;  three  times  as 
long  as  broad  exclusive  of  base;  at  broadest  place  about  twice  as 
broad  as  first  flagellar  joint;  near  distal  extremity  there  is  a  distinct 
shoulder. 

Type'locality. — Champaign,  Illinois. 

Type.— Csit  No.  21758,  U.S.N.M. 

Described  from  many  females  and  males  reared  from  stems  of 
species  of  Elymus  collected  by  the  late  Prof.  P.  M.  Webster  in  Illinois; 
in  Kansas  and  Nebraska  by  Mr.  G.  I.  Reeves;  in  Utah  by  Mr.  T.  H. 
Parks;  and  in  New  Mexico  by  Mr.  C.  N.  Ainslie. 

H.  rufipes  makes  or  forms  inconspicuous  galls  in  the  intemode  just 
below  the  head.  There  is  often  no  external  enlargement  of  the  stem 
where  the  galls  occur.  It  has  been  reared  only  from  species  of  £7y- 
mus.    Males  normally  occur. 

HARMOUTA  FE8TUCAB.  b«w  gpedeg. 

Plate  41,  fig.  10;  plate  43,  fig.  14;  plate  45,  fig.  10;  plate  46,  fig.  12. 

Females. — ^Length  3.5  mm.  Praescutum  densely  rugulose.  Pro- 
notal  spots  small,  occupying  one-half  or  less  of  the  anterior  dorsal 
margin  of  prothorax. 

Propodeum  with  a  continuous,  moderately  broad,  deep,  median,  lon- 
gitudinal groove,  usually  margined  throughout.  Occasionally  there 
is  a  median  longitudinal  ruga  anteriorly,  extending  about  one-half  the 
length  of  the  groove;  rugose  within  and  laterad  of  groove. 

Abdomen  long  and  very  slender,  plainly  longer  than  head  and 
thorax  combined,  very  narrowly  lanceolate;  segment  2  between  one- 
sixth  and  one-seventh  the  length  of  the  abdomen.  Segment  3  is  short- 
est, 5  longest;  6  approaches  5  in  length  and  is  usually  longer  than  4 
or  7 ;  segment  7  is  never  shorter  than  4. 

Legs:  Basal  one-half  of  upper  and  lower  and  basal  one-third  of 
anterior  and  posterior  faces  of  front,  basal  one-half  of  middle  and 
basal  two-thirds  of  hind  femora,  black  to  fuscous;  middle  and  hind 
tibiae  fuscous,  front  tibiae  and  knees  testaceous. 

Antennae:  First  funicle  plus  ring- joint  equals  pedicel  in  length; 
scape  exclusive  of  base  equals  pedicel  plus  first  2  joints  of  funicle; 
fifth  funicle  joint  quadrate  and  first  and  second  dub  joints  broad  as 
long;  club  slightly  broader  than  8  preceding  joints.    Scape  black. 

Species  medium  to  large  in  size. 

Male  (pi.  46,  fig.  12). — ^Length  2.25  mm.  Praescutum  same  as  in 
female.  Pronotal  spots  visible  from  above,  occupying  nearly  one- 
third  of  anterior  dorsal  margin  of  prothorax. 
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Propodeiim  coarsely  rugose,  with  a  distinct  median  groove. 

Petiole  about  twice  as  long  as  broad ;  about  the  same  length  as  hind 
coxae  and  granulose;  slightly  constricted  just  back  of  anterior  mar- 
gin, which  is  slightly  enlarged. 

Legs :  Knees,  front  tibiae,  and  distal  half  of  front  femora  brown- 
ish, remaining  parts  black. 

Antennae:  Flagellum  with  pedicel  shorter  than  head  and  thorax 
combined.  Scape  as  seen  in  lateral  profile  about  same  width  through- 
out and  about  8  times  as  long  as  broad,  exclusive  of  base;  no  shoulder 
distally;  about  same  width  or  narrower  than  first  flagellar  joint. 

Type-locdlifv — Charlottesville,  Virginia. 

Type— Cat  No.  21759,  U.S.N.M. 

Described  from  many  females  reared  in  cages  under  artificial 
conditions  and  from  specimens  reared  from  stems  of  species  of  Fes- 
tuca  collected  at  Penn  Yan,  New  York,  Youngstown,  Ohio,  and 
Staunton,  Virginia. 

This  species  makes  conspicuous  hardened  enlargements  or  galls  in 
the  second  to  fourth  intemode  from  the  base  of  the  plants.  It  breeds 
only  in  species  of  Festuca  and  is  normally  thelyotokous,  males  rarely 
occurring. 

HABMOUTA  VAGINICOLA  Doan*. 

Plate  41,  fig.  3 ;  plate  43,  fig.  13 ;  plate  46,  fig.  18. 

Isoaoma  vaginicolum  Doane,  Journ.  Econ.  Ent,  vol.  9,  No.  4,  p.  398,  Aug. 
1916. 

Female. — ^Praescutum  rugulose.  Pronotal  spots  small,  occupying 
about  one-half  or  less  of  the  anterior  dorsal  margin  of  prothorax. 

Propodeum  with  a  distinct,  very  broad,  shallow,  margined,  me- 
dian, longitudinal  groove.  Groove  broadest  near  center;  marginal 
carinae  are  frequently  interrupted;  floor  of  groove  with  an  occasional 
ruga  in  the  anterior  one-third  to  one-half;  posteriorly  usually  quite 
rugose;  propodeum  rugose  laterad  of  the  groove.  No  distinct  spi- 
racular  carinae.    Fimbria  prominent. 

Abdomen  longer  than  head  and  thorax  combined;  segment  2  about 
one-fifth  the  length  of  the  abdomen  exclusive  of  1 ;  4,  5,  6,  and  7  are 
subequal,  though  4  is  usually  longer  than  6. 

Legs :  Blnees,  distal  half  of  upper  and  two-thirds  of  lower  face  of 
front  femora,  and  front  tibiae  testaceous;  basal  half  of  front  femora, 
middle  and  hind  fen^ora,  and  tibiae  black,  though  occasionally  the 
middle  and  hind  tibiae  appear  slightly  fuscous. 

Antennae :  First  funicle  plus  ring-joint  distinctly  longer  than  pedi- 
cel. All  of  funicle  and  club  joints  distinctly  longer  than  broad;  the 
club  slightly  broader  than  the  8  preceding  joints.    Scape  brownish. 

Species  medium  in  size. 

Male. — ^Unknown. 

Bedescribed  from  many  females  reared  in  cages  under  artificial 
conditions;  from  specimens  reared  from  galls  in  wheat  stubble  that 
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was  collected  from  several  localities  in  New  York,  Ohio,  Pennsyl- 
vania, also  from  Michigan  and  Salt  Lake  City,  Utah;  from  specimens 
identified  for  the  writers  by  Prof.  K.  W.  Doane;  from  specimens  in 
the  Harris  collection  of  the  Boston  Society  of  Natural  History  that 
were  collected  in  Virginia  in  1852  and  labeled  Isosoma  tritici;  from 
five  specimens  in  the  United  States  National  Musemn  collection  bear- 
ing the  label,  Verdun,  Ontario,  Canada;  also  five  females  in  the 
National  Museum  collection  labeled  with  the  manuscript  name, 
^^Pteromahis  hordei  Harris"  from  Virginia,  numbered  3786  to  8790. 
This  shows  conclusively  that  this  species  was  often  confused  by 
earlier  writers  with  H.  tritici^  and  if  all  the  old  types  were  in  ex- 
istence it  would  undoubtedly  be  found  that  some  represent  this 
species. 

This  species  is  a  gall  former,  making  a  conspicuous  hardened  en- 
largement in  the  sheath  surrounding  the  head  of  wheat.  The  head 
rarely  grows  out  of  the  sheath  and  rarely  does  the  head  develop  any 
grain.  It  breeds  only  in  wheat  and  is  normally  thelyotokous,  males 
never  having  been  observed. 

HASMOUTA  8EGAU8  Fitch. 

Plate  41,  fig.  7 ;  plate  43,  fig.  12 ;  plate  46,  figs.  5,  14. 

Eurytoma  secale  Fitch,  Amer.  Agr.,  vol.  20,  p.  236,  Aug.,  1861. 
Isosoma  secale  (Fitch)  Howabd,  U.  S.  D^t  Agr.,  Div.  Ent,  Bull.  tech. 
ser.  No.  2,  p.  19,  1886. 

Female. — Praescutum  rugulose.  Pronotal  spots  range  from  small 
to  large,  occupying  less  than  one-half  to  two-thirds  anterior  dorsal 
margin  of  prothroax. 

Propodeum  with  a  very  broad,  shallow,  median,  longitudinal 
groove.  Groove  broadest  near  the  center,  rarely  distinctly  margined 
posteriorly;  usually  granulose  within  and  laterad  of  groove;  some- 
times quite  rugose  laterad  of  groove;  low  cross  rugae  sometimes 
within  the  groove;  spiracular  carinae  usually  interrupted,  low  and  in- 
distinct; fimbria  prominent. 

Abdomen  equal  to  or  slightly  longer  than  head  and  thorax  com- 
bined; segment  2  about  one-fifth  the  length  of  abdomen  exclusive 
of  f;  3  shortest,  5  longest ;  4, 6,  and  7  subequal ;  4  may  be  either  longer 
or  shorter  than  6  or  7. 

Legs:  Femora  in  basal  one-half  to  two-thirds  and  middle  tibiae 
fuscous;  front  tibiae,  knees,  and  hind  tibiae  testaceous;  middle  tibiae 
as  a  rule  are  a  shade  darker. 

Antennae :  First  funicle  plus  ring  joint  equal  to  or  slightly  longer 
than  pedicel;  all  joints  of  funicle  and  club  distinctly  longer  than 
"  road ;  club  narrower  than  the  8  preceding  joints.    Scape  black. 

Species  medium  to  large  in  size. 

Male  (pi.  46,  fig.  5).— Praescutum  same  as  in  female.    Pronotal 

ots  minute,  scarcely  visible  from  above. 
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Propodeum  without  groove  and  rugose. 

Petiole  about  one-half  the  length  of  hind  coxae  and  with  low  rugae. 

Legs :   Femora  black,  except  at  knees ;  tibia  dusky ;  knees  testaceous. 

Antennae:  Flagellum  with  pedicel  shorter  than  head  and  thorax 
combined;  scape  as  seen  in  lateral  profile  about  same  width  through- 
out and  same  width  as  first  flagellar  joint;  very  slight  shoulder  dis- 
tally ;  scape,  exclusive  of  base,  one-fifth  as  broad  as  long. 

Bedescribed  from  many  females  reared  in  cages  under  artificial 
conditions,  and  from  specimens  reared  from  galls  in  rye  stubble  col- 
lected at  Warsaw  and  La  Favette«  Indiana,  and  from  the  types  in  the 
United  States  National  Museum. 

This  species  makes  conspicuous  hardened  enlargements  of  galls 
usually  in  the  second  or  third  intemodes  from  the  base  of  the  plant. 
It  breeds  only  in  rye  and  is  normally  thelyotokous.  Males  very  rarely 
occur. 

HARMOUTA  HBSPEBUS,  imw  ipmIm. 

Plate 40,  fig.  4;  plate  44,  fig.  5;  plate  46,  fig.  15;  plate  47,  fig.  8. 

Female. — ^Length  3.75  mm.  Praescutum  rugulose.  Pronotal  spots 
large,  occupying  two-thirds  or  more  of  anterior  dorsal  margin  of 
prothorax. 

Propodeum  with  a  narrow,  deep,  median,  longitudinal  groove;  mar- 
ginal carinae  very  often  interrupted  and  irregular,  and  there  are 
numerous  cross  rugae  within  the  groove;  area  laterad  of  groove  very 
rugose.    Fimbria  very  inconspicuous. 

Abdomen  distinctly  longer  than  head  and  thorax  combined;  seg- 
ment 2  from  one-fifth  to  one- fourth  the  length  of  the  abdomen  exclu- 
sive of  1 ;  3  shortest,  5  longest ;  4  and  7  subequal ;  G  usually  longer  than 
either  4  or  7. 

Legs:  Front  femora,  distal  two-thirds  of  middle  and  one-half  of 
hind  femora,  and  all  tibiae  translucent  reddish-brown;  basal  part  of 
middle  and  hind  femora  fuscous. 

Antennae:  First  fimicle  plus  ring-joint  distinctly  longer  than 
pedicel;  none  of  funicle  or  club  joints  quadrate;  dub  joints  same 
width  as  fifth  funicle ;  scape  dusky  to  black. 

Species  medium  to  very  large  in  size. 

Male  (pL  47,  fig.  3). — ^Length  2.5  mm.  Praescutum  same  as  in 
female.  Pronotal  spots  occupying  one-third  to  one-half  anterior 
dorsal  margin  of  prothorax  and  are  often  obscure. 

Propodeal  groove  deep  and  usually  well  defined  throughout.  Pro- 
podeum very  rugose. 

Petiole  about  same  length  as  hind  coxae;  finely  rugose  to  granu- 
lose. 

Legs:  Front  legs,  tibiae,  distal  two-thirds  of  middle  femora  and 
sometimes  apical  one-third  of  hind  femora  reddish-brown ;  occasion- 
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ally  the  middle  femora  are  reddish-brown  thronghont;  basal  one- 
third  of  middle  and  basal  two-thirds  of  hind  femora  are  dusky. 

Antennae:  Flagellum  and  pedicel  slightly  longer  than  head  and 
thorax  combined ;  scape  in  lateral  profile  slightly  broader  than  first 
flagellar  joint;  slightly  broader  at  distal  extremity,  where  there  is  a 
distinct  shoulder ;  one-third  as  broad  as  long  exclusive  of  base. 

Type-locality. — ^Holliday,  Utah. 

Type.—Cvii.  No.  21760,  U.S.N.M. 

Described  from  many  females  and  males  reared  from  stems  of 
species  of  Elym/us  collected  in  Utah  by  Mr.  T.  H.  Parks,  the  Dakotas, 
Nebraska,  and  Kansas,  by  Mr.  (George  I.  Reeves. 

This  species  is  a  gall  former,  making  galls  in  species  of  Elymus 
very  much  like  those  of  H.  rufipes.  It  has  only  been  reared  from 
species  of  Elymus.   Males  normally  occur. 


HABMOUTA  AGROPTROCOLA,  new 

Plate  41,  fig.  2;  plate  44,  fig.  9;  plate  45,  fig.  0. 

Female. — Length  3.0  mm.  Praescutum  rugulose.  Pronotal  spots 
large,  occupying  one-half  to  two-thirds  anterior  dorsal  margin  of 
prothorax. 

Propodeum  with  continuous,  deep,  narrow,  margined,  median, 
longitudinal  groove;  floor  of  groove  in  anterior  region  sometimes 
almost  smooth  but  with  numerous  cross  rugae  in  the  posterior  region; 
very  rugose  laterad  of  groove. 

Abdomen  slightly  longer  than  head  and  thorax  combined;  seg- 
ments vary  in  length. 

Legs :  All  tibiae,  front  femora  (except  occasionally  in  basal  region) 
and  distal  one-half  to  one-fourth  of  middle  and  hind  femora  reddish- 
brown  ;  basal  portion  of  femora  dusky. 

Antennae:  First  funicle  plus  ring-joint  about  equal  in  length  to 
pedicel;  fifth  funicle  joint  about  as  broad  as  long  as  seen  dorsally; 
""  "  tly  broader  than  funicle  and  first  2  joints  as  broad  as  long; 
k. 

medium  sized. 
-Unknown. 

caUty. — Salt  Lake  City,  Utah. 
Cat.  No.  21761,  U.S.N.M. 

ed  from  five  females  reared  from  stems  of  species  of  Agra- 
lected  near  Salt  Lake  City,  Utah,  by  Mr.  Desla  Bennion. 
ies  is  a  gall  former  in  species  of  Agropyron.  Males  have 
I  observed. 

HARMOUTA  OVATA.  new  ipmIm. 
te  40,  fig.  3 ;  plate  44,  fig.  7 ;  plate  45,  fig.  5 ;  plate  48,  fig.  8. 

— ^Length  8.0  mm.    Praescutum  rugulose.    Pronotal  spots 
large,  occupying  two-thirds  anterior  dorsal  margin  of  prothorax. 
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Propodeum  with  a  deep,  narrow,  margined,  median,  longitudinal 
groove,  which  is  narrower  posteriorly;  the  marginal  carinae  much 
more  prominent  anteriorly  and  the  groove  often  without  rugae 
anteriorly;  very  rugose  laterad  of  groove. 

Abdomen  broadly  ovate  and  equal  in  length  to  head  and  thorax 
combined,  though  at  first  glance  it  may  appear  shorter;  segment  2 
about  one-fourth  the  length  of  the  abdomen  exclusive  of  segment  1 ; 

3  usually  shortest  and  5  longest ;  8, 6,  and  7  sometimes  equal  in  length ; 

4  never  shorter  than  6  or  7 ;  6  and  7  usually  equal. 

Legs:  Basal  one-third  to  one-half  of  upper  and  lower  faces  of 
front  femora  dusky,  anterior  and  posterior  faces  testaceous  to  red- 
dish-brown; basal  one-half  to  two-thirds  of  middle  and  basal  two- 
thirds  of  hind  femora  fuscous;  the  remaining  portions  of  femora  and 
all  tibia  reddish-brown.  Sometimes  the  front  femora  show  very 
little  duskiness. 

Antennae :  First  funicle  plus  ring-joint  about  equal  in  length  to 
pedicel ;  fourth  funicle  joint  quadrate  and  fifth  slightly  broader  than 
long;  first  2  club  joints  quadrate;  club  only  slightly  broader  than 
funicle.    Scape  black. 

Species  medium  sized. 

Male  (pi.  48,  fig.  3). — ^Length,  2  mm.  Praescutum  same  as  in 
female.  Pronotal  spots  occupying  one-third  to  one-half  anterior 
dorsal  margin  of  prothorax. 

Propodeal  groove  deep  anteriorly,  complete;  propodeum  rugose 
within  and  laterad  of  groove. 

Petiole  about  same  length  as  hind  coxae  and  is  granulose. 

Legs:  Hind  and  middle  femora  black  except  at  knees;  front 
femora  dusky  to  black  except  at  knees;  hind  and  middle  tibiae  dusky 
to  black;  front  tibiae  dusky  to  reddish-brown;  knees  testaceous. 

Antennae:  Plagellum  and  pedicel  longer  than  head  and  thorax 
combined ;  scape  as  seen  in  lateral  profile  the  same  width  throughout 
with  a  slight  shoulder  near  the  distal  extremity ;  about  same  width 
as  first  funicle  joint;  one- fourth  as  broad  as  long,  exclusive  of  base. 

Type-locality. — ^Wellington,  Kansas. 

Type.—C2Lt.  No.  21762,  X7.S.N.M. 

Described  from  10  females  and  7  males  reared  from  species  of 
Elymu8  collected  at  Wellington,  Kansas,  by  Mr.  E.  O.  G.  Kelly.  It 
forms  galls  and  has  been  reared  only  from  species  of  ElymAM. 

HABMOUTA  BLTMOZENA,  nam  ipmIm. 

Plate 89,  fig.  6;  plate  44,  fig.  12;  plate  45,  fig.  1;  plate  40,  fig.  8. 

Female. — ^Length  2.5  mm.  Praescutum  rugulose,  Pronotal  spots 
large,  occupying  two-thirds  anterior  dorsal  margin  of  prothorax; 
usually  dull  and  obscure. 
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Propodeum  with  a  complete,  narrow,  shallow,  margined,  median^ 
longitudinal  groove,  often  much  broader  anteriorly ;  area  laterad  of 
groove  very  rugose,  quite  flat. 

Abdomen  equal  to  or  slightly  longer  than  head  and  thorax  com- 
bined; segments  vary  considerably  in  length:  fifth  longest,  3  usually 
shortest 

Legs :  Three-fourths  of  the  upper  and  lower  faces  of  front  femora 
pale  fuscous;  middle  and  hind  legs,  except  at  knees,  fuscous;  front 
tibiae,  lateral  faces  of  front  femora,  and  all  knees  luteous  to  testaceous. 

Antennae:  First  funicle  plus  ring- joint  slightly  longer  than 
pedicel;  fifth  funicle  and  first  2  dub  joints  usually  about  quadrate. 
Scape  black. 

Species  medium  sized. 

Male  (pi.  46,  fig.  8). — ^Length,  2  mm.  Praescutum  as  in  female. 
Pronotal  spots  obscured  and  may  vary  from  not  visible  from  above 
to  visibly  occupying  one-third  to  one-half  the  anterior  dorsal  margin 
of  prothorax. 

Propodeum  usually  with  a  complete  groove  and  may  be  either 
rugose  or  granulose  within  and  laterad  of  groove. 

Petiole  one  and  one-half  times  as  long  as  broad  and  about  two- 
thirds  length  of  hind  coxae. 

Legs  fuscous  except  distal  one-third  of  front  femora  and  knees, 
which  are  testaceous;  occasionally  the  front  tibiae  are  testaceous. 

Antennae:  Flagellum  with  pedicel  shorter  than  head  and  thorax 
combined;  scape  distinctly  broader  than  first  flagellar  joint;  one- 
third  as  broad  as  long  in  broadest  place,  exclusive  of  base,  and  has 
a  distinct  shoulder  near  distal  extremity. 

Type-locdlity. — Santa  Cruz  Mountains,  California. 

Type.—CeA.  No.  21768,  U.S.N.M. 

Described  from  many  females  and  males  in  the  United  States 
National  Museum  that  were  collected  in  California,  under  No.  4266, 
bearing  the  label  "Eeared  from  Elymus  americanus  ^\'  also  from 
specimens  No.  547  that  were  collected  in  the  Santa  Cruz  Mountains^ 
California.  All  of  these  specimens  were  collected  by  Mr.  Albert 
Koebele.  As  previously  stated  there  are  many  males  and  females 
among  this  material 

HARMOUTA  BLTMICOLA,  b«w  ipMlts. 

Plate  40,  fig.  9;  plate  44,  ftg.  10;  plate  45,  fig.  4;  plate  48,  fig.  2. 

Female. — ^Length,  8  mm.  Praescutum  rugulose.  Pronotal  spots 
very  large,  occupying  about  three-fourths  anterior  dorsal  margin  of 
prothorax. 

Propodeum  with  a  continuous,  median,  longitudinal  groove,  which 
may  be  either  rather  broad  and  shallow  or  narrow  and  deep,  but 
always  distinctly  broader  anteriorly;  when  groove  is  narrow  and 


Digitized  by  VjOOQIC 


NO.  2281.   A  REVISION  OF  CHALCID'PLIES—PHILLIPS  AND  EMER7.    461 

deep  the  middle  and  hind  legs  are  very  black.  Propodeum  usually 
granulose  within  and  laterad  of  groove;  sometimes  rugose  laterad  of 
groove ;  cross  rugae  inconspicuous  in  anterior  portion  of  groove. 

Abdomen  equal  to  or  longer  than  head  and  thorax  combined;  seg- 
ment 2  equals  one-fifth  to  one- fourth  the  length  of  the  abdomen  ex- 
clusive of  segment  1 ;  8  shortest ;  4  to  7  vary  greatly  in  length. 

Legs:  Basal  one-half  of  upper  faces  of  front,  basal  one-third  of 
lower  and  basal  two-thirds  of  upper  faces  of  middle  and  the  hind 
femora  and  middle  and  hind  tibiae  fuscous;  front  tibiae,  all  knees, 
and  other  portions  of  femora  tectaceous. 

Antennae:  First  funicle  plus  ring-joint  longer  than  pedicel;  none 
of  the  joints  are  quadrate;  club  slightly  broader  than  the  three  pre- 
ceding segments.    Scape  black. 

Species  medium  to  large  in  size. 

Male  (pi.  48,  fig.  2). — ^Length,  2.5  mm.  Praescutum  as  in  female. 
Pronotal  spots  occupying  one-half  to  two-thirds  anterior  dorsal  mar- 
gin of  prothorax,  and  usually  bright. 

Propodeal  groove  deep  anteriorly,  generally  complete;  propodeum 
either  granulose  or  rugose  laterad  of  groove  and  within  the  posterior 
part  of  the  groove. 

Petiole  not  quite  as  long  as  hind  coxae;  granulose. 

Legs:  Front  femora  piceous  in  basal  half;  hind  and  middle  legs 
piceous  except  at  knees ;  front  tibiae  dusky  to  reddish-brown. 

Antennae :  Flagellum  with  pedicel  about  same  length  as  head  and 
thorax  combined;  scape  distinctly  broadest  in  distal  half  and  near 
the  distal  extremity  there  is  a  distinct  shoulder;  distinctly  broader 
than  first  flagellar  joint ;  one-third  as  wide  as  long,  exclusive  of  base. 

Type-locality, — ^La  Fayette,  Indiana. 

Type.— Cat.  No.  21764,  U.S.N.M. 

Described  from  many  females  and  males  reared  in  cages  under 
artificial  conditions  and  from  specimens  reared  from  stems  of  species 
of  Elymtcs  collected  in  Indiana  and  Virginia. 

This  species  makes  very  conspicuous  galls  usually  at  the  second  or 
third  intemode  from  the  base  of  the  plant  and  breeds  only  in  species 
of  Elynvus.  It  has  proven  to  be  arrhenotokous  under  control  condi- 
tions, but  in  nature  both  sexes  regularly  occur. 

HARMOUTA  ATLANTICA,  n«w  spmIm. 

Plate  89,  fig.  1 ;  plate  43,  fig.  15 ;  plate  40,  flga  2,  4. 

Female. — ^Length  8  mm.  Praecutum  rugolose.  Pronotal  spots 
large,  occupying  about  two  thirds  anterior  dorsal  margin  of  protho- 
rax; often  obscure  or  dull. 

Propodeum  with,  rarely  without,  a  continuous,  broad,  shallow, 
median,  longitudinal  groove;  groove  often  margined  only  in  its 
anterior  half,  though  just  as  often  it  has  marginal  carinae  through- 
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out  its  entire  length ;  propodeum  rugose  within  and  laterad  of  groove, 
though  occasionally  granulosa;  when  without  groove  or  when  there  is 
only  a  trace  of  groove  the  propodeum  is  granulose;  groove  usually 
broadest  near  center;  entire  floor  of  groove  is  rugose. 

Abdomen  quite  slender,  longer  than  head  and  thorax  combined; 
second  segment  from  one-fourth  to  one-fifth  the  length  of  the 
abdomen,  exclusive  of  1;  3  shortest,  5  longest;  4,  6,  and  7  subequal; 
rarely  6  equals  5. 

Legs :  Basal  one-third  of  all  faces  and  two-thirds  of  upper  face  of 
front  femora  blackish,  middle  and  hind  legs  black;  front  tibiae 
testaceous  to  dusky ;  knees  testaceous. 

Antennae:  First  funicle  plus  ring-joint  as  long  as  pedicel;  seg- 
ment 4  of  funicle  usually  quadrate,  rarely  longer  than  broad;  5  often 
longer  than  broad;  club  joints  scarcely  quadrate.  Scape  black  to 
brownish. 

Species  small  to  medium  in  size. 

Male  (pi.  46,  fig.  2). — ^Length  1.5  mm.  Praescutum  as  in  female. 
Pronotal  spots  small,  scarcely  visible  from  above. 

Propodeum  granulose  or  rugose,  with  or  without  groove. 

Petiole  granulose,  longer  than  wide,  but  not  twice  as  long,  about 
equal  in  length  to  hind  coaxe. 

Legs  black,  except  at  knees,  which  are  dusky  brown ;  ventral  sur- 
face of  front  femora  and  front  tibiae  dusky  brown. 

Antennae :  Flagellum  with  pedicel  equal  to  or  shorter  than  head 
and  thorax  combined;  scape  as  seen  in  lateral  profile  about  same 
width  throughout  and  about  four  times  as  long  as  broad,  exclusive 
of  base;  about  same  width  as  first  flagellar  joint;  there  is  a  distinct 
shoulder  near  distal  extremity. 

Type-locality. — Penn  Yan,  New  York. 

Type.— Cat  No.  21765,  U.S.N.M. 

Described  from  many  females  reared  in  cages  under  artificial  con- 
ditions, and  from  specimens  reared  from  stems  of  species  of  Agro- 
pyron  collected  in  New  York,  Pennsylvania,  Ohio,  Indiana,  and 
Michigan. 

This  species  breeds  only  in  species  of  Agropyron^  in  which  it  forms 
galls  that  are  usually  inconspicuous,  but  occasionally  the  galls  are 
formed  in  the  sheath  that  surrounds  the  head  very  much  the  same  as 
the  galls  of  H.  vaginicola.  H.  atlantica  is  normally  thelyotokous, 
males  rarely  occurring. 

HARMOUTA  BLYMOPHILA,  n«ir  ipeelc*. 

Plate  41,  fig.  1 ;  plate  44,  fig.  4 ;  plate  45,  fig.  8 ;  plate  47,  fig.  10. 
Female. — ^Length,  8.0  mm.    Praescutum  rugulose.    Pronotal  spots 
very  large,  occupying  three- fourths  anterior  dorsal  margin  of  pro- 
^orax ;  they  diffuse  somewhat,  giving  the  prothorax  a  brownish  tint 
irsally  and  laterally. 
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Propodeum  with  a  complete  narrow,  shallow,  margined,  median, 
longitudinal  groove;  marginal  carinae  very  weak;  groove  almost 
smooth  or  quite  rugose;  laterad  of  groove  usually  quite  convex  and 
rugose,  though  occasionally  granulose.  The  propodeum  often  has  a 
brownish  tint. 

Abdomen  slightly  longer  than  head  and  thorax  combined ;  it  usu- 
ally has  a  brownish  tinge  throughout;  segment  5  longest;  4  usually 
longer  than  6 ;  8  usually  shorter  than  4  or  7 ;  7  usually  shorter  than 
either  4  or  6. 

Legs:  Three-fourths  of  upper  and  lower  faces  of  front  femora 
pale  fuscous;  middle  and  hind  legs,  except  at  knees,  fuscous;  front 
tibiae,  lateral  faces  of  front  femora  and  all  knees  luteous  to  testa- 
ceous. 

Antennae :  First  funicle  plus  ring- joint  about  same  length  as  pedi- 
eel;  fifth  joint  of  funicle  quadrate  except  in  few  specimens;  first  two 
joints  of  club  usually  quadrate.    Scape  black. 

Species  medium  in  size. 

Male  (pi.  47,  fig.  10). — ^Length,  2  mm.  Praescutum  as  in  female. 
Pronotal  spots  usually  large,  occupying  about  two-thirds  anterior 
dorsal  margin  of  prothorax;  often  somewhat  obscure  or  dull,  giving 
the  anterior  margin  a  brownish  tint. 

Propodeal  groove  usually  complete;  propodeum  rugose  except 
when  groove  is  incomplete,  in  which  case  it  is  granulose. 

Petiole  shorter  than  hind  coxae  and  about  one  and  one-half  times 
as  long  as  broad. 

Legs  black  except  knees  and  distal  portion  of  front  femora  (more 
especially  on  anterior  faces)  which  are  testaceous;  sometimes  legs 
are  brownish-black;  front  tibiae  usually  dusky. 

Antennae:  Flagellum  with  pedicel  equal  to  or  shoiter  than  head 
and  thorax  combined;  scape  distinctly  broadest  near  distal  extremity 
where  there  is  a  very  prominent  shoulder;  scape  distinctly  broader 
than  first  flagellar  joint.  Scai)e,  exclusive  of  base,  three  times  as  long 
as  broad. 

Type-locality, — Alameda,  California. 

Type.—Cfit  No.  21766,  U.S.N.M. 

Described  from  many  females  and  males  in  the  United  States 
National  Museum  that  were  collected  in  Alameda  County,  Cali- 
fornia, by  Mr.  Albert  Koebele  and  bear  his  numbers  396  and  407.  It 
makes  inconspicuous  galls  in  species  of  Eh/mus.  Males  normally 
occur. 

HARMOUTA  POOPmUL,  imw  ipedM. 

Plate  41,  fig.  9 ;  plate  44,  fig- 13 ;  plate  46,  fig.  6 ;  plate  47,  fig.  5. 

Female. — ^Length,  2.6  mm.  Praescutum  rugulose.  Pronotal  spots 
large,  occup3dng  one-half  to  two-thirds  anterior  dorsal  margin  of 
prothorax. 
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Propodeum  with  narrow,  deep,  margined,  median,  longitudinal 
groove,  which  contains  numerous  cross  rugae;  propodeum  very 
rugose  laterad  of  groove. 

Abdomen  equal  to  head  and  thorax  combined;  segment  2  about 
one-fifth  to  one- fourth  length  of  abdomen  exclusive  of  1 ;  3  shortest, 
5  longest ;  6  longer  than  either  4  or  7. 

Legs:  Basal  half  of  upper  and  lower  faces  of  middle  and  front, 
basal  two-thirds  of  hind  femora  dusky  to  fuscous;  front  tibiae,  and 
often  portions  of  femora,  and  knees  testaceous;  middle  and  hind 
tibiae  dusky  to  fuscous. 

Antennae:  First  funicle  plus  ring-joint  about  equal  to  pedicel  in 
length;  none  of  funicle  or  club  joints  quadrate.  Club  about  the 
same  width  as  the  three  preceding  joints.    Scape  black. 

Species  about  medium  in  size. 

Male  (pi.  46,  fig.  6). — ^Length,  2.25  mm.  Praescutum  as  in  female. 
Pronotal  spots  occupying  one-third  or  less  of  anterior  dorsal  margin 
of  prothorax,  usually  obscure  or  dull. 

Propodeal  groove  narrow  and  deep  throughout  with  marginal 
carinae  and  with  several  cross  rugae  within  groove.  Propodeum 
rugose  to  granulose  laterad  of  groove. 

Petiole  equal  in  length  to  hind  coxae  and  granulose. 

Legs :  Hind  femora  black ;  front  and  middle  femora  dusky  in  basal 
half;  hind  and  middle  tibiae  dusky  to  black;  front  tibiae  and  knees 
testaceous. 

Antennae:  Flagellum  with  pedicel  equal  to  or  slightly  shorter 
than  head  and  thorax  combined.  Scape  approximately  same  width 
throughout,  with  only  a  slight  shoulder  near  the  disted  extremity; 
about  four  times  as  long  as  broad,  exclusive  of  base. 

Type-locality. — Husted,  Colorado. 

Type.— Cat  No.  21767,  U.S.N.M. 

Described  from  4  females  and  16  males  that  were  reared  from  galls 
in  Poa  ludda.  The  stems  bearing  these  galls  were  collected  near 
Husted,  Colorado,  by  Dr.  A.  D.  Hopkins. 


HARMOUTA  BLTMIVOBA,  nvm 

Plate  40.  fig.  2;  plate  44,  flg.  3;  plate  45,  fig.  13;  plate  47,  fig.  9. 

Female. — ^Length  3.4  mm.  Praescutum  rugulose.  Pronotal  spots 
large,  occupying  about  two-thirds  anterior  dorsal  margin  of  pro- 
thorax. 

Propodeum  with  a  continuous,  narrow,  deep,  margined,  median, 
longitudinal  groove,  marginal  carinae  irregular  and  often  broken; 
propodeum  rugose  within  and  laterad  of  groove. 

Abdomen  longer  than  head  and  thorax  combined ;  vertical  diameter 
of  sixth  segment  only  slightly  less  than  its  greatest  vertical  diameter; 
second  abdominal  segment  from  one-sixth  to  one-fifth  length  of  the 
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abdomen;  3  shortest^  5  usually  longest;  4,  6,  and  7  subequal;  6  rarely 
shorter  than  4  or  7,  usually  longer  than  either. 

Legs:  Basal  two-thirds  of  upper  and  basal  one-third  of  lower 
faces  of  front,  basal  one-half  of  middle  femora,  middle  and  hind 
tibiae  fuscous;  hind  femora  fuscous  to  piceous;  front  tibiae  and  ail 
knees  testaceous  to  dusky. 

Antennae:  First  funicle  plus  ring-joint  longer  than  pedicel;  all 
fxmicle  joints  usually  longer  than  broad;  club  joints  also  usually 
longer  than  broad  and  only  slightly  wider  than  funicle.    Scape  black. 

Species  medium  to  large  in  size. 

Male  (pi.  47,  fig.  9). — ^Length,  2.0  mm.  Praescutum  as  in  female. 
Pronotal  spots  occupy  about  one-half  anterior  dorsal  margin  of 
prothorax,  occasionally,  however,  scarcely  visible  from  above. 

Propodeal  groove  deep,  complete.  Propodeum  very  rugose  within 
and  laterad  of  groove. 

Petiole  about  same  length  as  hind  coxae  and  rugose  to  granulose. 

Legs:  Hind  and  middle  femora  fusco-piceous  except  at  knees; 
front  femora  fuscous  in  basal  half;  hind  and  middle  tibiae  fuscous 
to  dusky;  front  tibiae  and  knees  reddish-brown. 

Antennae:  Flagellum  with  pedicel  equal  to  or  longer  than  head 
and  thorax  combined.  Scape  distinctly  broadest  in  distal  half  and 
there  is  a  distinct  shoulder  near  the  distal  extremity;  about  same 
width  as  first  flagellar  joint  in  lateral  profile;  a  little  over  three  times 
as  long  as  broad,  exclusive  of  base. 

Type-locality, — Charlottesville,  Virginia. 

Type.— Cat.  No.  21768,  U.S.N.M. 

Described  from  many  females  and  males  reared  in  cages  under 
artificial  conditions  and  from  specimens  reared  from  stems  of  species 
of  Elymus  collected  in  Arkansas,  Kansas,  Illinois,  Indiana,  Ohio,  and 
in  Virginia.  It  makes  inconspicuous  galls  near  the  head  of  species 
of  Elymua.    Males  normally  occur. 

HARMOLITA  BLTHOPHTHOBA,  ntm  ipMltf. 

Plate  40,  flg.  5;  plate  44,  flg.  14;  plate  46,  fig.  10;  pl^e  47,  fig.  2. 

Female. — Length  3.25  mm.  Praescutum  rugulose.  Pronotal  spots 
large  to  very  large,  occupying  two-thirds  to  three-fourths  anterior 
dorsal  margin  of  prothorax,  sometimes  dull. 

Propodeum  with  a  continuous,  moderately  narrow,  deep,  median, 
longitudinal  groove,  usually  margined  throughout,  though  sometimes 
only  in  the  anterior  one-half;  very  rugose  laterad  of  groove  and  in 
the  posterior  half  of  groove ;  anterior  half  of  groove  almost  smooth, 
though  it  may  be  slightly  granulose;  groove  usually  much  narrower 
in  posterior  hall 
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Abdomen  longer  than  head  and  thorax  combined;  segment  2  from 
one-sixth  to  one-fifth  the  length  of  the  abdomen ;  3  shortest,  5  longest ; 
4,  6,  and  7  subequal ;  segment  4  usually  not  shorter  than  7. 

Legs:  Basal  half  of  middle  and  basal  two-thirds  of  hind  femora 
black;  middle  tibiae  black  to  dusky;  hind  tibiae  reddish-brown  to 
dusky;  front  femora  may  be  dusky  in  basal  half,  but  are  usually 
reddish-brown  throughout;  front  tibiae  and  all  knees  may  vary 
from  testaceous  to  reddish-brown. 

Antennae:  First  funicle  plus  ring- joint  distinctively  longer  than 
pedicel ;  none  of  joints  quadrate ;  club  about  same  width  as  three  pre- 
ceding joints.    Scape  black. 

Species  medium  to  large  in  size. 

Male  (pi.  47,  fig.  2). — ^Length  2.25  mm.  Praescutum  as  in  female. 
Pronotal  spots  occupy  one-third  to  one-half  anterior  dorsal  margin 
of  prothorax  and  often  faint  or  obscure. 

Propodeal  groove  deep  anteriorly,  often  disappearing  posteriorly, 
being  obscured  by  rugae;  floor  of  groove  often  smooth  anteriorily; 
propodeum  usually  rugose  but  occasionally  granulose. 

Petiole  granulose,  about  same  length  as  hind  coxae. 

Legs :  Hind  and  middle  femora  black  except  at  knees,  sometimes 
only  in  basal  half  of  middle  femora;  front  femora  dusky  to  black  on 
dorsal  face  and  remaining  parts  reddish-brown;  hind  and  middle 
tibiae  brownish  to  black;  front  tibiae  reddish-brown. 

Antennae :  Flagellum  with  pedicel  about  the  same  length  as  head 
and  thorax  combined;  first  segment  of  flagellum  not  so  wide  as  distal 
end  of  scape,  as  seen  in  lateral  profile.  Scape  distinctly  broadest  in 
distal  half,  where  there  is  a  distinct  shoulder;  one-third  as  broad  as 
long,  exclusive  of  base. 

Type-locality. — ^Minot,  Ncwpth  Dakota. 

Type.— Cfit.  No.  21769,  U.S.N.M. 

Described  from  many  females  and  males  reared  from  stems  of 
species  of  Elyrnm^  collected  in  Minot,  North  Dakota,  by  Mr.  C.  N. 
Ainslie,  and  from  points  in  Nebraska  collected  by  Mr.  (George  I. 
Reeves.  It  forms  galls  in  the  stems  of  species  of  Elymus  and  has 
not  been  reared  from  any  other  grass.    Males  normally  occur. 

HARMOUTA  OCCmSNTALIS,  amt  spmIm. 

Plate  41,  fig.  8:  plate  44,  fig.  8;  plate  45,  fig.  2;  plate  46,  fig.  1. 

Female. — ^Length  2.5  nmi.  Traescutum  regulose.  Pronotal  spots 
large,  occupying  about  two-thirds  anterior  dorsal  margin  of  pro- 
thorax. 

Propodeum  with  a  continuous,  narrow,  deep,  mai^gined,  median, 
longitudinal  groove;  propodeum  usually  granulose,  occasionally 
rugose,  and  either  convex  or  flat  laterad  of  groove. 

Abdomen  longer  than  head  and  thorax  combined;  second  abdomi- 
nal segment  one-fifth  the  length  of  the  abdomen ;  segment  8  shortest, 
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5  longest;  4,  6,  and  7  subequal;  abdomen  as  seen  dorsally  as  broad 
in  the  sixth  segment  as  in  the  third ;  sides  of  abdomen  nearly  parallel 
to  the  sixth  segment. 

Legs:  Basal  half  of  front  femora,  middle  and  hind  legs  fuscous; 
front  tibiae  testaceous  to  dusky,  knee  testaceous. 

Antennae:  First  funicle  plus  ring-joint  equal  to  pedicel;  none  of 
funicle  or  club  joints  quadrate;  club  slightly  broader  than  the  three 
preceding  joints.    Scape  black. 

Species  small  in  size. 

Male  (pi.  46,  fig.  1). — ^Length  1.9  mm.  Praescutum  as  in  female. 
Pronotal  spots  distinctly  visible  from  abo>'e,  occupying  one-third  of 
anterior  dorsal  margin  of  prothorax. 

Propodeum  with  a  distinct  shallow,  narrow  groove;  granulose, 
rarely  rugose,  laterad  of  groove. 

Petiole  about  three-fourths  of  the  length  of  hind  coxae,  granulose. 

Legs:  Basal  half  of  front,  middle  and  hind  femora  fuscous  to 
black;  middle  and  hind  tibiae  fuscous;  front  tibiae  and  knees  testa- 
ceous to  dusky. 

Antennae:  Flagellum  with  pedicel  about  same  length  as  head  and 
thorax  combined ;  scape  as  seen  in  lateral  profile  broadening  distally 
with  a  sloping  shoulder;  scape  one-third  as  broad  as  long  in  widest 
place,  exclusive  of  base;  much  broader  than  first  flagellar  joint. 

Type-locality. — ^Koehler,  New  Mexico. 

Type.-CsA.  No.  21770,  U.S.N.M. 

Described  from  many  females  and  males  reared  from  stems  of 
species  of  Agropyron  collected  in  New  Mexico  by  Mr.  V,  L.  Wilder- 
muth  and  in  Kansas  by  Mr.  E.  O.  6.  Kelly.  It  makes  inconspicuous 
galls  near  the  head  of  species  of  Agropyron  and  has  not  been  reared 
from  any  other  grass.    Males  normally  occur. 

HARMOUTA  GILLBTm,  imw  spmIm. 

Plate  41,  flg.  6 ;  plate  44.  flg.  11 ;  plate  45,  flg.  8. 

Female, — ^Length  2.5  mm.  Praescutum  rugulose.  Pronotal  spots 
large,  well  defined,  occupying  about  two-thirds  anterior  dorsal  mar- 
gin of  prothorax. 

Propodeum  with  a  continuous,  median,  narrow,  deep,  longitudinal 
groove  which  is  margined  throughout  and  deeper  anteriorly ;  floor  of 
groove  usiially  more  or  less  smooth  in  anterior  half  and  with  cross 
rugae  in  posterior  half;  propodeum  rugose  laterad  of  groove  and 
granulose  between  the  rugae. 

Abdomen  longer  than  head  and  thorax  combined;  segments  8  and 
7  about  equal  in  length  and  each  shoi-ter  than  4,  6,  or  6 ;  4  and  6  equal 
in  length. 

Legs :  Basal  one-half  to  two-thirds  of  front  femora  dusky  to  almost 
black:  middle  and  hind  femora  brownish-black  to  black;  distal  por- 
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tion  of  front  femora,  knees,  and  front  tibiae  luteous  to  testaceous; 
middle  tibiae  black  and  hind  tibiae  pale  fuscous. 

Antennae :  First  f unicle  plus  ring- joint  equal  to  or  slightly  longer 
than  pedicel ;  none  of  f  unicle  or  club  joints  quadrate ;  club  about  same 
width  as  three  preceding  joints.    Scape  black. 

Species  medium  to  large  and  rather  robust. 

Males. — ^Unknown. 

Type-locality. — Glenwood  Springs,  Colorado. 

Type.— C^t  No.  21771,  U.S.N.M. 

Described  from  seven  females  in  the  United  States  National 
Museum.  They  were  collected  near  Glenwood  Springs,  Colorado, 
by  Mr.  C.  P.  Gillette.    Host  plant  unknown. 

As  previously  stated  in  this  paper,  the  writers  have,  by  restrict- 
ing the  genus  HarmoUta^  excluded  the  following  species:  hageni 
Howard,  hrami  Howard,  caUfomicwm,  Howard,  abnorme  Ashmead, 
snontanvm  Ashmead,  and  nevadense  Ashmead.  They  have  also 
dropped  Decatoma  basUaris  Provancher  from  the  synonomy  as  the 
types  apparently  cease  to  exist,  Provancher  himself  in  1888  ^  having 
thrown  the  species  into  synonomy  imder  hordei  Harris.  Howard 
gave  it  as  a  syncmym  of  tritici  Fitdi  in  1896.' 

EXPLANATION  OF  PISTES. 

Plate  39. 

Fig.    l=oviposltor  of  H,  atlantica. 
2=ovipo8itor  of  H.  welsieri, 
3=ovlpositor  of  H,  elymi, 
4^0Yipo8itor  of  H.  grandis  torn  grandii, 
5'>=^>vlpoBitor  ot  H.  prandia  f6rm  minutui. 
6=ovipo8itor  of  H.  elynuxDena. 
7=oviposltor  of  H.  agropyrophUa, 
8=oylpo8itor  of  H.  mticulaia. 
9=OTiposltor  of  H.  eaptiva. 
10=ovipositor  of  H.  poae. 

Piatb40. 

Fig.  l=ovipositor  of  H.  rnflpes. 
2=ovlpositor  of  H.  elymivora, 
S=»ovlpo8ltor  of  H.  9vata. 
4=ovipositor  of  H.  hespenu, 
5=ovlpositor  of  H.  elymophthora. 
6=oylpositor  of  H.  hromicola. 
7=ovipositor  of  H,  dactylicola. 
8=ovipositor  of  H,  albomaculata. 
9=front  and  profile  view  of  the  ovipositor  of  H.  elymioola. 

1  Prov.  Addlt  faun.  Can.  Hym.,  p.  488,  1888. 

•  U.  S.  Dept.  Agr.,  Dlv.  Ent.  BulL  tech.  ser.  No.  2,  p.  18,  180a 
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Plate  41. 
Fio.  l=ovipo8ltor  of  H.  elymaphUa, 
2=ovlpo8itor  of  H.  affropyrocola, 
3=ovlpo8ltor  of  H.  vaginioola, 
4=ovipo8itor  of  H.  tHtici, 
5=oviposltor  of  H,  hordei, 
6=ovlpo8tor  of  U.  giUetU. 
7=ovipo8ltor  of  H.  seoalis, 
8=ovipo8ltor  of  H.  occidentalU, 
9=ovipo8itor  of  H.  poophUo. 
10=oviposltor  of  H.  fettuoae. 

All  Illustrations  In  plates  39,  40,  and  41  are  drawn  to  the  same  scale  and 

greatly  enlarged. 

Plate  42. 

Fig    1=^.  tritici;  Illustrating  the  sculpturing  of  the  praescutum  of  the 

gall-forming  species. 
Fig.   2=3/.  maculata;  Illustrating  the  sculpturing  of  the  praescutum  of 
the  species  that  occupy  the  center  of  the  stem  in  various  plants. 
Illustrations  greatly  enlarged. 

Plate  43. 
Fig.   l=propodiura  of  the  female  of  H.  agroatidis, 
2=propodium  of  the  female  of  H.  toebsteri, 
3— propodlum  of  the  female  of  H.  albomaculata. 
4=propodIum  of  the  female  of  H.  albomacnlata. 
5=propodium  of  the  female  of  H,  captiva. 
O=propodlum  of  the  female  of  H.  poae, 
7=propodium  of  the  female  of  H.  dactylicoUi. 
8==propodlum  of  the  female  of  H.  elytni, 
9=propodium  of  the  female  of  H,  hromicola. 
10=propodium  of  the  female  of  U.  maculata, 
ll=propodlum  of  the  female  of  H.  agropyrophila, 
12=propodium  of  the  female  of  H,  aecalis. 
13=propodium  of  the  female  of  H.  vaginicola. 
14=propodium  of  the  female  of  H,  festucae, 
15=propodium  of  the  female  of  H.  atlantica, 
Plate  44. 
Fig.   l=propodlum  of  the  female  of  H^  tritM. 
2=propodium  of  the  female  of  H,  ruflpe$. 
3=propodlum  of  the  female  of  H.  elymivora, 
4= propodlum  of  the  female  of  H,  elymophUa. 
5=propodium  of  the  female  of  H.  heaperua, 
6=propodium  of  the  female  of  H.  TiordeL 
7=propodium  of  the  female  of  H.  ovata, 
8=propodium  of  the  female  of  H,  occidentalis. 
9=propo<llum  of  the  female  of  H.  agropyrocola. 
10=propodium  of  the  female  of  H,  elymioola, 
ll=propodium  of  the  female  of  H.  gUletti. 
12==propo<llum  of  the  female  of  H.  eiymoxena. 
18=propodlum  of  the  female  of  H,  poophila, 
14=propodlum  of  the  female  of  H.  elymophtlunu. 

All  Illustrations  In  plates  43  and  44  are  drawn  to  the  same  scale  and  greatly 
enlarged. 
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PIATB4S. 

Fio.   l=antenna  of  the  female  of  H.  ^tnnomena. 

2=anteima  of  the  female  of  H.  occ^del^ali$. 

3=antemia  of  the  female  of  H,  giUettei. 

4=aDtemia  of  the  female  of  H.  elymicola, 

5=antemia  of  the  female  of  H.  ovaia^ 

6==antemia  of  the  female  of  H.  branUcola, 

7=anteniia  of  the  female  of  H,  agrasMdit. 

8=antenna  of  the  female  of  H.  ^pmophUa. 

9=antemia  of  the  female  of  H.  agrapyrocoia, 
lO^aDtenna  of  the  female  of  H,  feiiuoae, 
ll=antenDa  of  the  female  of  H,  eaptiva. 
12=antenDa  of  the  female  of  H,  tritioL 
13=aDtenna  of  the  female  of  H.  ^pmivora. 
14=antemia  of  the  female  of  H,  maouiata. 
15=anteniia  of  the  female  of  H.  grandU  form  minuta. 
16=antemia  of  the  female  of  H.  daotylicola. 
17=aDtenna  of  the  female  of  H.  dtbomac^Uata. 
18=antenna  of  the  female  of  H.  poae. 
19=antenna  of  the  female  of  H,  agropyrophUa. 
20=»antemia  of  the  female  of  H,  grandU  form  grandU. 
21=anteniia  of  the  female  of  H,  ehniU, 

Plats  46. 

Fro.    l^antenna  of  the  male  of  H.  ocoidenidHM. ' 
2'^aiitenna  of  the  male  of  H.  atUmUea. 
8==antemia  of  the  male  of  H,  elffmo^^na' 
4=antemia  of  the  female  of  H,  atlantioa. 
S^^antemia  of  the  male  of  H  9eeaH$. 
6=antenna  of  the  female  of  H,  poophUa. 
7=aiitenna  of  the  male  of  H,  ruflpe$. 
S^^antenna  of  the  female  of  H,  hordeL 
9=antemia  of  the  female  of  H,  wehuteri, 

10=aDtemia  of  the  female  of  H.  elymaphthora. 

ll=aDtemia  of  the  female  of  H.  ruflpe$, 

12'=aDteDna  of  the  male  of  H,  festvcae, 

13=anteima  of  the  finale  of  H  vaginioota. 

14=antemia  of  the  female  of  H.  iectOU. 

IS'^antemia  of  the  female  of  H.  heaperus. 
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Plate  47. 

Fig.    l=anteima  of  the  male  of  H.  poae, 

2=anteiina  of  the  male  of  H.  elymapMhora, 
8=antemia  of  the  male  of  H,  hesperuM. 
4=antemia  of  the  male  of  H.  tritioi. 
5=aiit6ima  of  the  male  of  H.  poophUa. 
6=anteima  of  the  male  of  H.  capiiva. 
7=antemia  of  the  male  of  H,  maoulata. 
8=antemia  of  the  male  of  H,  agropyroph4la, 
9=antemia  of  the  male  of  H,  elymivora, 
10=antenna  of  the  male  of  H.  elymophHa. 

E^latb48. 

Pig.  l=antemia  of  the  male  of  H,  grandis  form  nUmUa. 
2=aDtemia  of  the  male  of  H.  elymioola, 
8==antemia  of  the  male  of  H  ovaia. 
4=antemia  of  the  male  of  H,  daotylioola, 
5=aiitenna  of  the  male  of  H.  albomaoulata, 
6=antemia  of  the  male  of  H.  wehiteri. 
7=antemia  of  the  male  of  H.  hordeL 

All  llluatratlons  in  plates  45,  46,  47,  and  48  are  drawn  to  the  same  scale 
and  greatly  enlarged. 
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Chalcid-Flies  of  the  Genus  Harmolita. 

For  explanation  or  plate  tec  page  408. 
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Chalcid-Flies  of  the  Genus  Harmolita. 

For  explanation  or  platc  see  paoc  408. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQ IC 


U.  8.  NATIONAL  MUSEUM  PROCEEDINQS.  VOL.  56    PL,  41 


a 
Chalcid-Flies  of  the  Genus  Harmolita. 

For  explanation  of  plate  see  paof  469. 
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Chalcid-Flies  of  the  Genus  Harmolita. 

For  explanation  of  plate  bee  paoc  468. 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  8.  NATIONAL  MUSEUM 


PROCEEDINQS.  VOL.  66    PL.  43 


4    . 


W 


15     -^   (§: 
Chalcid-Flies  of  the  Genus  Harmolita. 


For  explamat:on  or  plate  see  pace  469 
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Chalcid-Flies  of  the  Genus  Harmolita. 

For  explanation  of  platc  see  page  4O0. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQ IC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS.  VOL.  55     PL.  47 


Chalcid-Fliesof  the  Genus  Harmolita. 

For  explanation  of  platc  tee  paqe  471. 
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Chalcid-Flies  of  the  Genus  Harmolita. 

For  explanation  of  plate  see  paoe  471 
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NOTES  ON  DR.  W.  L.  ABBOTT'S  SECOND  COLLECTION  OF 
BIRDS  FROM  SIMALUR  ISLAND,  WESTERN  SUMATRA. 


By  Harry  C.  Oberhoi^ser, 

Of  the  Biological  Survey,  United  States  Departtnent  of  AffrUmlture. 


Dr.  W.  L.  Abbott's  first  collection  of  birds  from  Simalur  Island 
was  made  during  the  latter  part  of  the  year  1901.  This  island,  which 
is  about  55  miles  long  and  well  forested,  lies  somewhat  less  than  a 
hundred  miles  off  the  western  coast  of  Sumatra,  and  about  200  miles 
from  the  northwestern  end.  It  is  one  of  the  Barussan  Islands,  which 
extend  along  the  western  coast  of  Sumatra ;  and  the  accompanying 
map*  shows  its  relative  position.  The  birds  obtained  by  Doctor 
Abbott  on  his  first  visit  have  already  been  listed  by  Dr.  C.  W.  Rich- 
mond, and  a  nimiber  of  novelties  described." 

On  his  second  trip  Doctor  Abbott  remained  about  a  week,  from 
October  21  to  October  26, 1902,  most  of  this  time  at  Sibabo  Bay.  The 
ornithological  results  consisted  of  70  specimens  of  birds,  represent- 
ing 38  species.  All  the  new  forms,  with  one  exception,*  have  already 
been  described.*  Two  species,  Macropygia  emUiana  hypopercna 
Oberholser,  and  Treran  curvirostra  haUploa  Oberholser,  are  actual 
additions  to  the  avifauna  of  this  island,  and  these,  together  with 
those  already  recorded  by  Doctor  "Richmond,*  make  a  total  of  79 
species  of  birds  now  known  to  occur  on  Simalur  Island  itself,  not 
counting  the  neighboring  islets  of  Pulo  Asu  and  Pulo  Siumat. 

All  measurements  in  this  list  have  been  taken  in  millimeters, 
after  the  manner  described  in  the  writer's  paper  on  Butorides  vires- 
cens.^  In  a  number  of  cases,  particularly  those  of  recently  named 
jubspecies,  the  measurements  given  have  not  been  confined  to  speci- 
mens in  the  present  coUecticm,  but,  for  the  sake  of  completeness,  have 
been  extended  to  all  the  adult  Simalur  Island  birds  in  the  United 
States  National  Museum.  The  names  of  colors  are  from  Mr.  Ridg- 
way's  Color  Standards  and  Color  Nomenclature. 

1  See  p.  476. 

•Free  V.  8.  Nat  Mm.,  toL  26,  Feb.  4,  1908,  pp.  48(M(94. 

•  See  p.  476. 

*  OberholBer.  Smiths.  Misc.  Coa,  toI.  26,  No.  7,  October  26,  1912,  pp.  1-22. 
"Pfoc.  U.  8.  Nat  Mob..  toL  26*  Fet».  4,  1908,  pp.  485-621. 

•Idem,  VOL  42,  1912,  p.  688. 
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Family  ARDEIDAE. 

TYPHON  8UMATRANU8   (RaJtea). 

Ardea  8umatrana  Raffles,  Trans.  LiDn.  Soc.  Lond.,  ser.  1,  vol.  13,  pt.  2, 
1822,  p.  325  (Sumatra). 

One  specimen,  an  adult  female,  from  Sibabo  Bay.  collected,  October 
23,  1902.    Length  in  flesh,^  1155  mm. 

Family  ACCIPITRIDAE. 

SPILORNIS  ABBOTTI  RIchmoikd. 

SpUomU  abbotti  Richmond,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  February  4 
1903,  p.  492  (Slmalur  Island,  western  Sumatra). 

Two  specimens  are  in  the  present  collection: 

Adult  male,  No.  179620,  U.S.N.M.;  Sibabo  Bay,  October  24,  1902. 
Length  in  flesh,  520  mm.  '^Iris  deep  yellow ;  bill  leaden,  base  of  bill 
yellow ;  inside  of  mouth  leaden ;  cere  and  lores  deep  yellow ;  feet  dirty 
orange  yellow ;  claws  black." 

Adult,  No.  179621,  U.S.N.M.;  Sibabo  Bay,  October  26,  1902. 
Length  in  flesh,  521  mm.  "Iris  golden  yellow ;  bill  leaden ;  cere  and 
naked  skin  on  head,  bright  yellow ;  feet  dirty  orange  yellow ;  claws 
black." 

These  two  examples  are  in  full  plumage  and  agree  with  the  type 
series.  This  interesting  hawk  appears  to  be  a  perfectly  distinct 
species,  there  being  no  evidence,  individual  or  geographical,  of  its 
intergradation  with  any  form  of  the  Sumatran  Spilomis  hasstis. 

ASTUR  80L0BNSI8  (Honlleld). 

Falco  Solo^nHs  HoRsrncLD,  Trans.  Linn.  Soc.  Lond.,  ser.  1,  vol.  18,  pt  1, 
May,  1821,  p.  137  (Java). 

One  female  in  juvenal  plumage.  No.  179629,  U.S.N.M.;  taken  at 
Sibabo  Bay,  October  24,  1902.  Length  in  flesh,  287  mm.  "  Iris  yel- 
low ;  feet  yellow ;  claws  black. 

Family  RALLIDAE. 

AMAURORNIS  PHOBNICURA  CLBPTBA  OWrholMr. 

Amauromis  phoenicura  deptea  Obebholseb,  Smiths.  Misc.  Coll.,  voL  60,  No. 
7,  October  26, 1912,  p.  2  (Mojela  River,  Nias  Island,  western  Sumatra). 

One  specimen  is  in  the  collection,  an  adult  male.  No.  179688, 
U.S.N.M.;  taken,  October  26,  1902.  This  example  agrees  with  the 
three  other  males  previously  obtained  by  Doctor  Abbott  on  Simalur 
Island;  *  and  all  four  are,  so  far  as  we  can  see,  indistinguishable  from 
the  type  series  of  Amauramis  phoenicura  cleptea  Oberholser,  from 
the  island  of  Nias.*    This  has  been  tentatively  synonymized  with 

^Measured  by  the  collector. 

*See  RichmoDd,  Proc.  U.  S.  Nat  Mns.,  vol.  20,  1908,  p.  488. 

>  Smiths.  Misc.  Coll..  vol.  60,  No.  7.  October  26,  1912,  p.  2. 
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Amaurorma  pkoenicura  javanica  (Horsfield)  by  Mr.  Erwin  Strese- 
mann;*  but  it  is  a  recognizaWe  race,  differing  from  Amauromis 
phoenicura  javanica  in  its  decidedlj'  darker  upper  parts,  particularly 
the  pileum.    It  is  apparently  confined  to  the  Barussan  Islands. 

Measurements  of  all  our  Simalur  Island  birds,  together  with  the 
type  series  of  Amauro^mis  phoenicura  cleptea  from  Nias  Island,  are 
given  below. 

Measurementit  of  specimens  of  Amauromis  phoenicura  cleptea, 
[Collector.  Dr.  W.  L.  Abbott] 


U.S.N.M. 
No. 

Sex. 

LociRty. 

Date. 

TotaT 
1  npth.o 

mm. 

295 
3?0 

■ 
Wing. 

Tail. 

Expos- 
ed cwl- 
mro. 

mm. 
36.5 

■  ■39" 
39 
35 

34 
34 

Middle 

'''^^"^^•wit'hSut 
claw. 

17953S 
179011 

Male... 

...do.... 
...do.... 
...do.... 
Female. 

...do.... 
...do.... 

Simalur     Island, 

western  Sumatra 

do 

Oct.  26,  1902 

Dec,    9,1901 
Dc^.  10,  1901 
Dec.  16,  1901 
Mar.  11, 1905 

Mar.  29. 1903 
Mar.  30,  1903 

mm.       mm 
149          59.5 

147           57.5 

mm,       mm. 
57          55 

57          M.5 

179010 
179012 
180786 

179536 
179537 

do 

do 

Nias  Island,  west- 
ern Sumatra.!* 

do 

do 

157 
164 
135 

134 
100 

62 
62 

48 

54 

70 

55      ,    54 
56.5  1    53 
52      1    62 

52          52 
51.5       49.5 

i 

o  Measured  in  the  fiish  bv  the  collator. 


rypo. 


HTPOTAENIDIA  STRIATA  REL1QUA,  new  mibBpecies. 

Subspeciflc  characters, — Similar  to  Ilypotacnidia  striata  gularis^ 
from  Java,  but  upper  parts,  including  upper  surface  of  wings, 
darker,  the  middle  of  pileum  with  more  blackish,  the  portions  pos- 
terior to  cervix  with  ground  color  more  olivaceous  (less  grayish), 
and  with  black  and  white  areas  both  more  extensive;  lower  parts 
darker,  the  middle  of  abdomen  and  the  crissum  more  barred  or  other- 
wise marked  with  blackish. 

Description.— Tyj^e,^  adult  female,  No.  179013,  U.S.N.M.;  Sim- 
alur Island,  Barussan  Islands,  western  Siunatra,  December  12, 
1901;  Dr.  W.  L.  Abbott.  Pileum  and  cervix,  chestnut,  lat- 
erally becoming  lighter,  inclining  toward  tawny,  medially  streaked 
with  dull  black;  ground  color  of  remaining  upper  parts  olive  brown, 
verging  anteriorly  toward  brownish  olive,  and  becoming  bister  on 
the  upper  tail-coverts,  most  of  the  feathers  brownish  black  medially 
and  having  one  or  more  conspicuous  white  bars;  tail  blackish  clove 
brown,  with  narrow  bars  of  dull  chamois  and  honey  yellow;  pri- 
maries and  secondaries  between  clove  brown  and  bister,  with  narrow 
more  or  less  imperfect  bars  of  dull  chamois,  dull  cream  buff,  and 
whitish;  tertials  blackish  clove  brown,  with  irregular  and  some- 
times interrupted  bars  of  dull  chamois,  cream  buff,  and  buffy  white; 
superior  wing-coverts  olive  brown,  barred  with  creamy  or  buffy  white 

>  NoTit.  Zool.,  TOl.  20.  June.  1018,  pp.  808-^04. 

*From   Doctor   Abbott's   first   collection   on    Simalur   Island. 
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and  brownish  black;  chin  and  upper  throat  creamy  white;  lores, 
cheeks,  auriculars,  lower  portion  of  sides  of  neck,  together  with  lower 
throat  and  breast,  neutral  gray,  with  in  places  a  wash  of  olivaceous ; 
posterior  lower  parts  hair  brown  medially,  shading  to  chaetura  drab 
laterally  and  on  crissum,  everywhere  conspicuously  barred  with 
white  or  creamy  white,  these  bars  widest  and  farthest  apart  on  sides 
and  flanks,  and  inclined  to  merge  on  middle  of  lower  breast  and 
abdomen,  so  that  these  parts  present  a  noticeably  whitish  appear- 
ance; lining  of  wing  between  hair  brown  and  chaetura  drab,  con- 
spicuously barred  with  white;  "iris  pale  yellow  brown;  bill  dark 
brown,  red  beneath  and  at  base." 

Of  this  new  race  there  is  but  a  single  specimen  in  the  present  col- 
lection, an  adult  female,  No.  179539,  U.S.N.M.,  taken  at  Sibabo  Bay 
on  October  26,  1902.  The  colors  of  the  soft  parts  in  this  example 
are  given  by  the  collector  as  follows :  "  Iris  red ;  bill  pinkish  red,  tip 
horn  brown;  feet  dull  brownish  purple."  It  agrees  essentially  in 
color  with  the  type,  the  only  observable  difference  of  note  being  its 
rather  lighter  lower  surface,  posteriorly  somewhat  less  heavily  dark- 
marked. 

This  new  race  is  apparently  confined  to  the  Barussan  Islands.  It 
differs  from  Hypotaenidia  striata  albiventris  (Swainson),^  from 
India  and  the  Malay  Peninsula,  in  having  its  median  posterior  lower 
parts  darker,  more  heavily  barred  with  blackish  (less  uniformly 
whitish  or  buffy) ;  more  white  on  back  and  scapulars;  and  usually 
more  black  on  center  of  pileum.  There  is  in  this  species,  as,  of  course, 
is  well  known,  much  individual  variation  in  the  size  and  number  of 
the  white  markings  on  the  upper  surface,  so  that  this  character  is 
perhaps  of  least  value  in  the  diagnosis  above  given.  Measurements 
of  the  Simalur  Island  specimens  are  given  herewith : 

Measurements  of  specimens  of  Hypotaenidia  striata  reliqua, 
[Collector,  Dr.  W.  L.  Abbott.] 


U.S.N.M. 

No. 

Sex. 

Locality. 

Date. 

Total 
length  .a 

Wing. 

Tail. 

Expos- 
ed cul- 
men. 

Tarsus. 

Middle 

toe 

without 

claw. 

179013 
17»W9 

Female. 
...do... 

Slraalur    Island, 
western  Sumatra  6 
Sibabo  Bay,  Sim- 
8lurlsland,we5t- 
ern  Sumatra. 

Dec.  12,  1901 
Oct.  26,1902 

241 

110 
106.5 

39 
41 

31 
30 

32 
34.5 

34 
32 

a  Measured  in  the  flesh  by  the  collector.  ^  Type. 

The  following  subspecies  of  Hypotaenidia  striata  seem  now  to  be 
recognizable : 

Hypotaenidia  striata  stiiata  (Linnaeus). — Philippine  Islands, 
Celebes,  Borneo,  and  (?)  Sumatra. 

^Rallus  alhiventer  SwalDSon,  Anlm.  In  Menag.,  1837,  p.  337  (India). 
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Hypotdenidia  striata  religua  Oberholser. — Bamssan  Islands. 
Hypotaenidia  striata  gularis  (Horsfield). — Java. 
Hypotaenidia  striata  obscurior  Hume. — Andaman  Islands. 
Tlypotaenidia  striata  albiventris  (Swainson). — India  to  the  Malay 
Peninsula  and  Cochin  China. 
Hypotaenidia  striata  jouyi  (Stejneger). — Southern  China. 

Family  COLUMBIDAE. 

MACROPTGIA  BMUANA  HTPOPBRCNA  OWiWlMr. 

Macropygia  emiliana  hypoperenn  Oberholber.  Smiths.  Misc.  Coll.,  vol.  00, 
No.  7,  October  26,  1912,  p.  2  (Sibnbo  Bay.  Slmalur  Island,  western  Su- 
matra ) . 

One  specimen,  the  type,  a  ju venal,  nearly  adult,  sex  unknown,  No. 
179599,  U.S.N.M.,  taken,  October  26,  1902.  The  color  of  the  bill  is 
given  as  "  pale  pinky  brown." 

This  race,  which  appears  to  be  peculiar  to  Simalur  Island,  differs 
from  Macropygia  emilianu  ela-ssOf^  of  North  Pagi  Island,  in  its  darker 
rump;  more  richly  colored,  usually  darker,  lower  surface;  darker 
chin,  which  is  thus  but  little  if  any  different  from  the  color  of  the 
cheeks,  not  pale  buffy  as  in  Macropygia  emiliana  elassa;  and  in  the 
more  brightly  colored  under  surface  of  tail,  the  tips  of  the  rectrices 
being  much  more  richly  rufescent. 

It  is  not,  however,  as  incorrectly  stated  in  the  original  description,* 
larger  than  Macropygia  emiliana  elassa^  but  of  practically  the  same 
size. 

From  Macropygia  emiliana  modiglianii  Salvador!,  of  Nias  Island, 
the  present  subspecies  differs  in  its  smaller  size,  darker  rump  and 
lower  parts,  and  particularly  darker  and  more  uniform,  not  distinctly 
buffy,  chin.  Compared  with  Macropygia  emiliana  emiliana  from 
Java,  it  is  somewhat  larger ;  decidedly  lighter,  more  brightly  rufous 
above,  especially  on  the  wings;  more  richly  or  brightly  rufescent  on 
the  lower  surface,  with  rufous  of  under  surface  of  tail  lighter,  and 
with  chin  darker,  not  conspicuously  buffy  or  whitish  in  contrast  to 
the  throat  and  cheeks. 

The  measurements  of  the  type  of  Macropygia  emdUana  hypopercna 
are:  wing,  171.5  mm.;  tail,  180;  exposed  culmen,  18;  tarsus,  25;  mid- 
dle toe  without  claw,  24.5. 

MACROPYGIA  RUFICBPS  SIMALURBNSIS  Bicli»«n4. 

Macropygia  slinalureiisis  Richmond,  Proc.  Biol.  Soc.  Wash.,  vol.  16,  Au- 
gust 6,  1902,  p.  187  (Simalur  Island,  western  Sumatra). 

One  adult  male,  No.  179600,  XJ.S.N.M.;  Sibabo  Bay,  October  22, 
1902.  Length  in  flesh,  327  mm.  ^^Iris  blue;  feet  dark  red;  bill  and 
cere  dark  brown." 

*  Oberholser,  Smiths.  Misc.  Coll.,  toI.  60.  No.  7,  October  26,  1012,  r.  2. 
Mdem. 


Digitized  by  VjOOQ IC 


NO.  2282. 


BIRDS  FROM  8IMALUR  ISLAND— 0BERH0L8ER. 


479 


This  bird  agrees  with  the  original  specimens  and  shows  Macro- 
pygia  simdluremia  Richmond  to  be  easily  recognisable  as  distinct 
from  Macropygia  ruficeps  of  Java.  It  is,  however,  only  a  subspecies 
of  that  bird.  It  differs  from  Macopygia  ruficepa  ruiicepB^  which  we 
now  have  for  comparison,  in  its  darker  pileum,  more  extensively 
rufous  chestnut  upper  wing-coverts,  and  darker  lower  parts,  par- 
ticularly the  chin,  which  is  scarcely  paler  than  the  more  posterior 
areas,  instead  of  tawny  buff  or  even  whitish  in  Macropygia  ruiiceps 
ruficeps.  The  present  specimen  shows  some  indications  of  molt 
among  the  contour  feathers. 

Family  TRERONIDAE. 

MUSCADIVORES  AENEUS  MISTUS  Oberholser. 

Miiscadivojres  aeneus  miatus  Oberholser,  Smiths.  Misc.  Coll.,  vol.  60,  No.  7. 
October  26,  1912,  p.  2  (Simalur  Island,  western  Sumatra). 

One  adult  female,  No.  179650,  U.S.N.M. ;  from  Sibabo  Bay,  Octo- 
ber 24,  1902.  Length  in  flesh,  397  mm.  "Bill  leaden,  cere  dull 
purple;  feet  dark  purple." 

This  example  is  in  fresh  plumage,  but  still  shows  a  little  evidence 
of  molt  among  the  outer  primaries.  It  fully  agrees  with  the  type 
and  others  of  the  type  series  of  this  subspecies. 

The  characters  that  separate  Mtiscadivores  aeneus  mistua  from  Miis- 
cadivores  aeneus  consohrma  of  Nias  Island,  which  is  clearly  a  sub- 
species of  Muacadivores  aenevSy  are  the  shorter  wing  and  somewhat 
shorter  tail  of  the  former,  combined  with  its  distinctly  more  pinkish 
vinaceous  (less  grayish)  posterior  lower  parts;  usually  somewhat 
paler  anterior  lower  surface;  and,  on  the  average,  less  reddish  bronzy 
sheen  of  the  green  posterior  upper  parts,  though  in  the  last  there 
is  considerable  individual  variation.  From  Muscadivorea  aeneus 
aeneus^  of  Borneo,  the  present  race  may  readily  be  distinguished  by 
its  smaller  size;  much  more  grayish  (less  vinaceous)  head  and  lower 
parts;  less  whitish  chin  and  forehead;  and  darker  lower  tail-coverts. 

Measurements  of  our  entire  series  from  Simalur  Island  are  for 
comparison  given  in  the  subjoined  table. 

Measurementa  of  specimens  of  Muscadivores  aeneus  mistus, 
[Collector,  Dr.  W.  L.  Abbott.] 


U.8.N.M. 
No. 

Sex. 

Locality. 

Date. 

Wing. 

Toil. 

Ex- 
posed 
oulmen. 

Tarsus. 

179044 
179040 
179060 
179053 

Male 
do. 
do. 
do. 
da 
do. 
Female. 

do. 
da 
da 

Simalur  Island,  western  Sumatra. . 

do 

do 

do 

Nov.  24, 1901 
Nov.  27, 1901 
Dea    1,1901 
Dec.    4,1901 
Dec.  15. 1901 
Jan.    3,1902 
Oct.  24.1902 

Nov.  35, 1901 
...do 

223.5 

230 

231.5 

225 

229 

226.5 

221 

206 
217 
217 
222 

181 

131.5 

134 

127.5 

134 

135 

129 

119 
126 
120.5 
125.5 

23.5 

22 

32 

24 

21.5 

22.5 
23 
20.5 
23.5 

29.5 
33 
39.5 
31 

179061 
179054 

do 

do* 

38.6 
81.5 

179550 

179046 
179047 

Sibabo  Bay.  Simalur  Island,  west- 
em  Sumatra. 
Simalur  Island,  western  Sumatra. . 
do 

30.5 

39.5 
28.6 

179046 

do 

...do 

30 

179048 

..  ..do 

Nov  37,1901 

29.5 

•  Type. 
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DENDROPUASSA  VERNANS  BDZA  Oberfaober. 

Dcndrophasaa  remans  miza  Oberholser,  Smiths.  Misc.  Coll.,  vol.  60,  No.  7, 
October  26, 1912,  p.  3  (Slmalur  Island,  western  Sumatra). 

One  adult  male,  No.  179591,  U.S.N.M.,  from  Sibabo  Bay,  October 
23, 1902. 

This  example  agrees  with  others  from  Simalur  Island,  which,  to- 
gether with  it,  formed  the  basis  of  the  present  subspecies.  This  race 
may  readily  be  distinguished  from  Dendrophassa  *  vemans  vemans 
of  the  Malay  Peninsula  and  Sumatra  by  its  decidedly  larger  size 
and,  in  the  male,  darker  under  parts  and  less  yellowish  (more  grayish 
green)  lower  breast.  Compared  with  Dendrophassa  vemans  meso- 
chloa  of  Nias  Island  it  is  decidedly  larger;  the  male  is  darker  both 
above  and  below,  and  has  the  olive  green  of  the  posterior  lower  parts 
less  yellowish ;  the  female  is  darker,  somewhat  less  yellowish  above, 
darker  on  the  lower  tail-coverts,  and  darker,  less  yellowish  (more 
grayish)  on  the  remaining  lower  surface. 

Measurements  of  all  our  Simalur  Island  specimens  are  added  below. 

Measurements  of  specimens  of  Dendrophassa  vemans  miza, 
[CoUector,  Dr.  W.  L.  Abbott.] 


U.8.N.M. 
No. 

Sex. 

LocaUty. 

Date. 

Total 
length.^ 

Wing. 

TaU. 

Ex- 
posed 
culmen. 

Tarsus. 

179034 

179036 
179591 

179035 

Male... 

...do.... 
...do.... 

Female . 

Simalur  Island,  western 
Sumatra. 

do 

BlbaboBay.  Simalur  Is- 
land, western  Sumatra. 

simalur  Island,  western 
Sumatra.^ 

Nov.  22,1901 

Nov.  26,1901 
Oct.   23,1902 

Nov.  22,1901 

296 
298.5 

279.5 

166 

166 
156 

152 

99.6 

100.5 
104.5 

97 

16.5 

17 
16.5 

15 

34 

24 
34 

23.5 

a  Measured  in  the  flesh  by  the  collector.  b  Type. 

TRERON  CURVIROSTRA  HALIPLOA  Oberholser. 

Treron  curvirostra  haliploa  Oberholser,  Smiths.  Misc.  CoU.,  vol.  60,  No.  7, 
October  26,  1912,  p.  4  (Sibabo  Bay,  Simalur  Island,  western  Sumatra). 

One  specimen,  the  type,  an  adult  male.  No.  179592,  U.S.N.M.,  Si- 
babo Bay,  October  22, 1902.  Length  in  flesh,  290  mm.  " Iris  orange; 
naked  orbital  skin  yellow  green;  bill  pale  yellow,  base  deep  red;  feet 
dull  purple." 

This  subspecies  is  readily  distinguishable  from  Treron  curvirostra^ 
Jiarterti  of  Sumatra  by  its  decidedly  larger  size,  paler  pileum,  nape, 
rump,  and  upper  tail-coverts,  and  somewhat  lighter  under  surface, 

>  For  the  change  of  generic  name  from  Osmotreron  Bonaparte  to  Dendrophassa  Ologer, 
see  Oberholser.  Smiths.  Misc.  Coll..  vol.  60,  N.  7,  October  26,  1912,  p.  2. 

*  For  the  change  of  the  specific  name  of  this  species  from  Trenm  nipalentis  to  Treron 
curvirostra  (Qmelin)  see  Oberholser,  Smiths.  Misc.  Coll.,  vol.  60,  No.  7,  October  26. 
1912.  p.   3. 
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particularly  the  chin  and  upper  throat,  which  are  also  more  clearly 
yellowish  (less  tinged  with  grayish).  From  Treron  curvirostra  pega 
Oberholser,*  of  Nias  Island,  it  is  separable  by  somewhat  larger  size; 
lighter  pileum,  nape,  and  rump;  paler,  more  yellowish  upper  tail- 
coverts;  lighter,  much  more  yellowish  (less  grayish)  lower  surface. 
Measurements  of  this,  the  type  specimen,  are  as  follows:  wing, 
145  mm.;  tail,  94;  exposed  culmen,  16.5;  tarsus,  24.5;  middle  toe 
without  claw,  24. 

Family  PSITTACIDAE. 

CONUBUS  FA8CIATUS  CALU8  ObwholMr. 

Conurus  fasciatus  odlus  Obebholskr,  Siiiith&  Misc.  OolL,  vol.  60,  No.  7, 
October  26,  1912,  p.  4  (Slbabo  Bay,  Slmalur  IslaDd,  western  Sumatra). 

Four  specimens  are  in  the  collection : 

Adult  male,  type  of  the  subspecies.  No.  179664,  U.S.N.M. ;  Sibabo 
Bay,  October  21, 1902. 

Adult  male.  No.  179666,  U.S.N.M.;  Sibabo  Bay,  October  25,  1902. 
"Upper  mandible  red,  tip  yellow ;  lower  mandible  dark  brown ;  feet 
dull  greenish  leaden." 

Adult  female.  No.  179665,  U.S.N.M.;  Sibabo  Bay,  October  22, 1902. 
"Bill  black." 

Adult  female.  No.  179667,  U.S.N.M. ;  Sibabo  Bay,  October  26, 1902. 

This  recently  described  race  differs  from  Conurus*  fasciatua  fas- 
ciatusy  of  Tenasserim,  in  its  much  larger  size;  darker  and  duller 
upper  parts;  darker,  duller,  rather  more  bluish  posterior  lower 
parts;  and,  in  the  male,  paler  anterior  lower  parts;  in  the  female, 
duller  and  usually  lighter  anterior  lower  surface.  From  Coryuru^ 
foBciatuB  perioncusy^  of  Nias  Island,  it  may  be  distinguished  by  its 
somewhat  smaller  size;  darker  upper  parts,  especially  the  pileum; 
darker,  more  bluish  posterior  lower  surface;  and  darker,  duller 
throat  and  breast. 

The  females  differ  from  the  males  in  having  a  wholly  black  or 
brownish  black  bill  (lacking  the  red  maxilla  or  having  at  most  but 
a  tinge  of  reddish  on  the  base  of  the  culmen) ;  somewhat  darker  and 
duller  upper  parts;  and  lighter,  more  pinkish,  less  lavender-washed 
breast  and  jugulum.  The  moderate  amount  of  individual  variation 
affects  principally  the  shade  of  the  pileum,  breast,  jugulum,  and 
posterior  lower  surface. 

Measurements  of  our  entire  series  from  Simalur  Island  are  added 
here  for  purposes  of  comparison. 

^  Smiths.  Misc.  CoU.,  toI.  60,  No.  7,  October  26,  1012.  p.  4. 

*  For  the  change  of  generic  name  from  Palo€i>mi§  to  0<mmru9,  tee  Oberhdaer,  Smltha. 
Ml8C.  ColL,  TOL  00,  No.  7,  Oct  20.  1012.  p.  4. 
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Measurements  of  specimens  of  Conurus  fasciatus  calus, 
{CoUwstot,  Dr.  W.  L.  Abbott.] 


U.S.N.M. 
No. 


Sex. 


LocaUty. 


Dftte. 


TotftI 
lengtluo 


Wing. 


Tall. 


Ex- 
posed 
oulmeii 
with 


Taraos. 


lOddlfl 

toe 

withoot 

daw. 


179131 


179122 
179124 
179125 
179666 


179664 
179118 


179120 
179119 
179123 
179126 
179666 


179667 


..do.. 
..do.. 
..do.. 
..do.... 


..do.... 
Female 


..do.... 

..do.. 

..do.. 

..do.. 

..do.. 


..do.. 


Simalar  Island, 
western  Suma- 
tra. 

....do 

....do 

do 

Sibabo  Bay,  Sim- 
alar I  s  i  a  n  d, 
western  Suma- 
tra. 

....do.6 

Simalur  Island, 
western  Suma- 
tra. 

....do 

....do 

....do 

....do 

Sibabo  Bay,  Sim- 
alur Island, 
western  Suma- 
tra. 

....do 


Nov.  24,1901 

Nov.  25,1901 
Nov.  27,1901 

do... 

Oct.  25,1902 


Oct.  21,1903 
Nov.  19,1901 

Nov.  22,1901 

do 

Nov.  25,1901 
Dec.  2,1901 
Oct.  22,1902 


Oct.  26,1902 


375 


368.5 
393.5 
375 


402 
355.5 


355.5 
368.5 
362 
349 


364 


109.5 


173 
173 
174 
172 


18a  5 
170 


175.5 

171.5 

173 

167.6 

176 


170 


187 


191 
182 
197.5 


201 
176 


160 
173 

in 

16a  5 

172 


182.5 


27 


28.5 

27 

26 


26 


27 

26.5 

26 

26 

24 


26.5 


18.5 


18 
17 
17.3 
17 


1&5 
17 


17 

17.5 

17.8 

16.5 

17 


17 


sas 


22.5 
21 
21 
21.5 


22 

21 


2a3 

21 

2a5 

20 

21 


20 


•  Measured  in  the  flesh  by  the  collector. 


^Type. 


PSrmNUS  ABBOTTI  Richmond. 
Paittinus  abbotti  Richmond.  Proc.  Biol.  Soc.  Wash.,  vol.  15.  Aufirust  a,  1902, 
p.  188  (Simalur  IslaDd.  western  Sumatra). 

Four  specimens: 

Adult  male.  No.  179683,  U.S.N.M.;  Sibabo  Bay,  October  26,  1902. 
Total  length  in  flesh,  205  mm.   "  Iris  yellow;  feet  greenish." 

Adult  female.  No.  179634,  U.S.N.M.;  Sibabo  Bay,  October  25, 1902. 
Total  length  in  flesh,  210  mm.  "  Iris  straw  yellow ;  upper  mandible 
horn  brown ;  lower  mandible  pale  brownish  fleshy." 

Adult  female.  No.  179636,  U.S.N.M.;  Sibabo  Bay,  October  25,  1902. 
Total  length  in  flesh,  205  mm. 

Juvenal  male,  No.  179632,  U.S.N.M. ;  Sibabo  Bay,  October  22, 1902. 
Total  length  in  flesh,  211  mm.  "  Upper  mandible  dull  red ;  lower 
mandible  pale  horn  brown." 

These  agree  with  the  original  specimens,  and  show  that  this  is  a 
remarkably  distinct  species,  confined  apparently  to  Simalur  Island. 

Family  PldDAE. 

THRIPONAX  JAVEN8IS  PABVUS  BkhMond. 
Thripowiw  parvus  Richmond.  Proc.  Biol.  Soc.  Wash.,  vol.  15,  August  6» 
1902,  p.  180  (Simalur  Island,  western  Sumatra). 

Two  specimens: 

Adult  male,  No.  179687,  U.S.N.M.;  Sibabo  Bay,  October  21,  1902. 
Length  in  flesh,  860  mm. 
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Adult  female,  No.  179686,  U.S.N.M.;  Sibabo  Bay,  February  22, 
1902.  Length  in  flesh,  354  mm.  "  Iris  greenish  yellow ;  bill  black ; 
feet  gray  leaden." 

Both  of  these  are  in  process  of  molt  of  quills  and  contour  feathers. 
They  agree  perfectly  with  the  type  series  from  the  island  of  Simalur, 
and  show  Tkriponax  javensia  parvvs  to  be  an  excellent  race,  in  fact, 
almost  a  distinct  species,  which  it  would  be  were  there  not  a  small 
form  of  Thriponax  javensis  in  the  Philippine  Islands,  Thriponax 
javensis  suluensis^  the  individual  variation  of  which  bridges  over  the 
gap  in  characters.  For  this  reason,  however,  it  must  stand  as  Thri- 
ponax javensia  parvus. 

Family  MEROPIDAE. 

MEROPS  SUPERCIUOSUS  JAVANICUS   Horifidd. 

Merops  Javanicus  Hobsfield,  Trans.  Linn.  Soc.  Lond.,  ser.  1,  vol.  13,  pt.  1, 
May,  1821,  p.  171  (Java). 

One  adult  male,  No.  179711,  U.S.N.M.;  Sibabo  Bay,  October  26, 
1902.    Total  length  in  flesh,  309  mm. 

This  is  rather  light-colored  below,  but  otherwise  not  peculiar.  It 
is  in  all  essential  respects  identical  with  birds  from  the  TVIalay  Penin- 
sula, which,  together  with  those  from  Sumatra  and  Borneo,  differ 
from  Philippine  specimens  in  being  larger,  less  tinged  with  golden 
or  coppery  on  the  green  portions  of  the  upper  parts,  and  more  bluish, 
less  golden  or  brownish,  green  below.  These  differences  are  easily 
seen  on  comparison,  particularly  of  a  series,  and  are  well  worthy  of 
recognition  by  name.  Birds  from  India  are  indistinguishable  from 
those  of  the  Malay  Peninsula. 

The  original  Merops  phiUppmus^  came  from  the  Philippine  Is- 
lands ;  and  the  earliest  name  applicable  to  the  Malay  form  is,  there- 
fore, Merops  javanicus  Horsfield,*  from  Java. 

The  ranges  of  the  two  forms  here  considered  are  as  follows : 

Merops  supercUiosus  philippinus  Linnaeus. — Philippine  Islands 
to  Celebes. 

Merops  supercUioHus  javanicus  IIorsfield. — India,  Ceylon,  Bur- 
mah,  to  Cochin  China,  southern  China,  Siam,  Malay  Peninsula,  Sum- 
atra, Borneo,  Java,  and  Timor. 


*LlDDaeu8,  Syst.  Nat,  ed.  12,  vol.  1,  1766,  p.  188   (see  errata  at  end  of  volume). 
•Trans.  Linn.  Soc.  LoDd.,  sor.  1,  vol.  13,  pt.  1,  May,  1821,  p.  171  (Java). 
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Comparative  measurements  are  given  below :  ^ 

Measurements  of  specimens  of  Merops  supercUiosns  philippinus. 
[Collector,  Dr.  E.  A.  ICeanis.l 


Ex- 

U.8.N.M. 
No. 

Sex. 

LocaUty. 

Date. 

Wing. 

TalL 

posed 
cul- 
men. 

TacsuaL 

189906 

Male... 

Pandacan,  Manila,  Luion  Island, 
Philippine  Islands. 

Jan.    17,1902 

130.5 

143 

37.5 

12 

191843 

...do.... 

Isabella,  Basilan  Island,  PhiUp- 
pine  Islands. 

Jan.    18,1904 

130.5 

149.5 

38.5 

12 

191842 

...do.... 

...!tdo 

Jan.    28,1904 

128.5 

140 

38 

12 

190164 

...do.... 

Pantar.  Mindanao  Island,  PhiUp-     Aug.  10. 1903 
pine  Islands.                                " 

129.5 

123 

37.5 

12 

190163 

...do.... 

do do 

130 

139.5 

35 

Average  ol  5  males 

129.8 

139 

37.3 

12 

Measurements  of  specimens  of  Merops  superciliosus  javanicus. 
[Collector,  Dr.  W.  L.  Abbott.) 


U.S.N.M. 
No. 

S.X. 

Male... 
...do.... 
...do.... 
...do.... 

...do.... 

LocaUty. 

Date. 

Wing. 

Tail. 

Ex- 
posed 

cul- 
men. 

Tarsus. 

153762 

Trang,  Lower  Siam 

Mar.    9,1896 
do 

133 
141 
132 
134 

132.5 

118 
162 
143 
148  5 

142 

39.5 
40 
39 
38.5 

40 

12 

153761 

do 

12.5 

175150 
179712 

179711 

South  Pagi  Island,  western  Suma- 

Sibabo  Bay,  Simalur  Island,  west- 
ern Sumatra. 

Average  of  6  males 

Nov.  19,1899 
Dec.  12,1902 

Oct.   26,1902 

12 
10. 5 

12.5 

134.5 

148.7 

39.4 

a.  9 

Family  CORACIIDAE. 

EUBTSTOlfUS  0RIBNTALI8  ORIBNTAUS  (LinnaMi). 

Coradas  orientalis  Linnaeus,  Syst.  Nat,  ed.  12,  vol.  1,  1766,  p.  160  (East 
iDdies;  type  locality  designated  by  Stresemann  [Novlt.  Zool.,  vol.  20, 
1913,  p.  2d8]  as  Java). 

One  specimen,  an  adult  female,  No.  179710,  U.  S.  N.  M.;  from 
Sibabo  Bay,  October  24, 1902.  Total  length  in  flesh,  288  mm.  "  Irii 
dark  brown;  bill  red,  tip  black;  feet  red,  toes  blackish." 

From  another  Simalur  Island  example  and  from  others  taken  in 
Sumatra,  Java,  Borneo,  and  Celebes  this  individual  differs  very  no- 
ticeably in  having  the  pileum  more  decidedly  greenish  (less  brown- 
ish) ;  the  sides  of  head  and  neck  more  bluish  (not  so  greenish  or 
brownish) ;  the  remaining  portions  of  upper  surface,  including  the 
wings,  decidedly  more  bluish  on  the  green  areas;  abdomen,  sides, 
flanks,  and  crissum  darker,  more  bluish  (less  greenish) ;  jugulum. 
breast,  sides  of  throat,  and  all  the  under  wing-coverts  decidedly  more 
bluish. 

^Ten  specimens  from  India  range  in  wing  measurement  from  129  to  187  mm.,  average, 
188.8 
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Family  ALCEDINIDAE. 

SAUROPATIS  CHLORIS  CHLOROPTEBA  Ob«riiolMr. 

8auropatis  chloriB  ohlwoptera  OBxaHOLSEB,  Proc.  U.  S.  Nat.  Mus.,  vol.  55, 
1919,  p.  379  (Sibabo  Bay,  Simalur  Island,  western  Sumatra). 

Three  specimens: 

Adult  male,  No.  179771,  U.S.N.M.;  Sibabo  Bay,  October  23,  1902. 

Adult  male,  No.  179769,  U.  S.  N.  M.;  Sibabo  Bay,  October  22, 1902. 
Total  length  in  flesh,  276  mm. 

Adult  female.  No.  179770,  U.  S.  N.  M.;  Sibabo  Bay,  October  23, 
1902. 

All  three  of  theee  examples  show  evidences  of  molt  among  the  con- 
totir  feathers.  The  two  adult  males  have  a  few  small  dusky  edgings 
on  the  white  cervical  collar  and  on  the  sides  of  the  breast,  due  to  the 
fresh  condition  of  their  plumage. 

RAMPHALCTON  CAPENSIS  8IMALURENSIS    (Richmond). 

Pelargopsis  simalurensis  Richmond,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  February 
4,  1903,  p.  498  (Simalur  Island,  western  Sumatra). 

One  adult  male,  No.  179743,  U.S.N.M.,  taken  at  Sibabo  Bay,  Octo- 
ber 23,  1^2.  Total  length  in  flesh,  364  mm.  This  bird  is  in  the 
midst  of  the  molt  of  both  quills  and  contour  feathers.  It  agrees  with 
the  type  series. 

In  a  recent  paper  *  Dr.  E.  D.  Van  Oort  has  transferred  the  name 
Ramphalcyon  capensis  javana  (Boddaert)  to  the  Philippine  bird 
commonly  known  as  RampJudcyon  capensis  gigantea  (Walden) ;  and 
the  bird  from  Borneo  to  which  Doctor  Sharpe,  Doctor  Hartert,  and 
the  writer  have  restricted  the  name  Rwmphaloyon  capensis  javana  he 
has  rechristened  Ramphalcyon  capensis  innominata.^  A  careful  re- 
examination of  the  original  description  of  Alcedo  javana  Boddaert  • 
together  with  the  bases  of  this  name,  and  a  comparison  of  a  series 
of  specimens  from  Borneo  and  the  Philippine  Islands  with  the  plate 
and  descriptions  show  that  this  change  is  apparently  unwarranted. 

The  Alcedo  javana  of  Boddaert*  was  based  primarily  on  plate  No. 
757  of  d'Aubenton's  Planches  Enlumin^;  also  on  the  ^^Martin- 
pecJicur  a  tete  et  cou  co%ileur  de  PaiUe^^  of  Buffon,"  and  the  "  White- 
headed  King-fisher  '^  of  Latham.*  D'Aubenton's  plate  is  of  a  rather 
light  bird,  though  darker  than  the  normal  plumage  of  the  Philippine 
Island  RaTnphalcyon  capensis  gigantea^  particularly  on  the  lower 

>  Notes  Leyden  Mus.,  vol.  82,  Nos.  2-8,  April  80.  1010,  pp.  125-126. 

•Idem,  p.  120. 

>Tabl.  Planch.  Bnliim.  d'Hlst.  Nat,  1788,  p.  47. 

« Idem. 

•Hist  Nat  Ois.  (ed.  MontbeUlard),  toI.  18,  1780,  p.  280. 

•  Gen.  Synop.  Birds,  vol.  1,  pt  2,  1782,  p.  617. 
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parts;  and,  while  it  is  paler  than  the  darker  examples  of  the  Bomean 
race,  we  have  specimens  from  Borneo  that  match  it  perfectly.  The 
description  given  by  Buffon,*  and  also  that  by  Latham,*  which 
latter  is  merely  a  translation  of  Buffon's,  agree  with  d'Aubenton's 
plate.  From  the  above  facts  it  will  be  evident  that  the  name  Alcedo 
javana  Boddaert  would  be  without  violence  applicable  to  some  speci- 
mens of  either  the  pale  Philippine  race  or  the  Bomean  bird ;  but  in 
view  of  the  uncertainty  thus  involved,  it  is  preferable,  unless  we  en- 
tirely discard  the  name  as  unidentifiable,  to  allow  it  to  remain  on  the 
form  that  the  first  revisers  selected.  In  this  case  the  pale  Philippine 
race  will  continue  as  RamphcHcyon  capensia  gigantea  (Walden),  and 
the  Bomean  form  as  Ramphalcyon  capensis  javana.  Consequently 
RampJialcyon  capensis  innominata  Van  Oort  becomes  a  synonym  of 
Ramphalcyon  capensis  javana  (Boddaert). 

Family  HEMIPROCNIDAE. 

HEMIPROCNE   LONGIPENNIS   PERLONGA    (Richmond). 

Uacropteryx  perlonga  Richmond,  Proc.  U.  S.  Nat  Mua,  vol.  26.  Fehruflry 
4,  1903.  p.  502  (Simalur  Island,  western  Sumatra). 

Three  specimens:  # 

Adult  male,  No.  179726,  U.S.N.M.;  Sibabo  Bay,  October  22,  1902. 
Total  length  in  flesh,  225  mm.  "Iris  dark  brown;  bill  black;  feet  gray 
purple," 

Adult  male,  No.  179728,  U.S.N.M.;  Sibabo  Bay,  October  24,  1902. 
Total  length  in  flesh,  220  mm.    "  Bill  black,  feet  dull  dusty  purple." 

Adult  female,  No.  179727,  U.S.N.M. ;  Sibabo  Bay,  October  24, 1902. 
Total  length  in  flesh,  222  mm. 

All  these  agree  with  the  type  series.  This  seems  to  be  a  very  dis- 
tinct form,  though  but  a  subspecies  of  Hemiprocne  longipennisy 
since  it  is  connected  by  individual  variation. 

Family  MUSCICAPIDAE. 

MUSCITREA   GRISOLA   NESIOTIS   Oberlwlfier. 

Muscitrea  grisola  neaiotis  Obebholser,  Smiths.  Misc.  Coll.,  vol.  60,  No.  7. 
October  26,  1912,  p.  11  (Sibabo  Bay,  Simalur  Island,  western  Sumotra). 

One  specimen,  the  type  of  this  subspecies,  an  adult  male,  No. 
179929,  U.S.N.M.,  is  in  this  collection.  It  was  taken  at  Sibabo  Bay 
on  October  24, 1902. 

This  island  race  is  distinguishable  from  Muscitrea  grisola  grisola 
of  the  Malay  Peninsula,  by  its  darker  anterior  lower  parts;  darker, 
more  brownish  (less  grayish)  pileum;  darker,  more  rufescent  re- 
maining upper  surface,  the  outer  edges  of  the  wing-quills  being 
especially  more  rufescent. 

iRlst.   Nat.   Ois.    (ed.   Montbeillard),  vol.   18,   1780,  p.   280. 
•  Gen.  Synop.  Birds,  toI.  1,  pt.  2,  1782,  p.  617. 
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Measurements  of  all  the  adults  from  Simalur  Island  now  in  the 
United  States  National  Museum  are  as  follows: 

Measurements  of  specimens  of  Muscitrea  grisola  nesiotis. 
[Collector,  Dr.  W.  L.  Abbott.] 


c.^n.m: 

Sex. 

LoosUty. 

Date. 

Total 
length.a 

Wing. 

Tftfl. 

Ex- 
posed 

cnl- 
men. 

Height 
ofbOl 

at 
base. 

Tar- 
SOS. 

Mid- 
dle 
toe 

with, 
out 

olaw. 

170929 
179419 

Male... 
Fonale 

BibaboBaT.Stan. 
aliir  Island, 
western  Suma- 
tra.ft 

Simalur  Island, 
western  Suma- 
tra. 

Oct.  24,1902 
Nov.  21,1901 

16&.5 

86 
83 

6S.6 
63 

18.6 
14.6 

6 
6.5 

20 
10 

12.6 
12 

a  Measured  in  the  flesh  by  the  ooUeotor.  ft  Type. 

HTPOTHTMI8  AZURBA  CON80BBINA  Blefammid. 

Hypothymis  oonsohrina  Richmond,  Proc  BioL  Soe.  Wash.,  vol.  15.  August 
6,  1902,  p.  189  (Simalur  Island,  western  Sumatra). 

Four  specimens : 

Adult  male,  No.  179906,  U.S.N Jfcf.;  Sibabo  Bay,  October  21,  1902. 
Total  length  in  flesh,  161  mm. 

Adult  male,  No.  179905,  U.S.N.M.;  Sibabo  Bay,  October  21,  1902. 
Total  length  in  flesh,  165  mm. 

Adult  male,  No.  179908,  U.S.N3f . ;  October  24, 1902.  Total  length 
in  flesh,  160  mm. 

Juvenal  male,  No.  179907,  U.S.N.M. ;  Sibabo  Bay,  October  23, 1902. 
Total  length  in  flesh,  159  mm. 

The  adult  examples  show  very  little  individual  variation,  and 
agree  perfectly  with  the  type  series.  The  juvenal  male  is  paler  be- 
low and  there  much  more  grayish  posteriorly ;  has  the  posterior  upper 
parts  brown  with  only  a  wash  of  blue;  and  on  the  whole  looks  very 
much  like  the  female. 


TBRPSIPHONB  AFFINI8  PBOCBRA  (BlfhwMWid). 

Tchitrea  procera  Richmond,  Proc.  U.  S.  Nat  Mus.,  vol.  26,  February  4, 
1903,  p.  510  (Simalur  Island,  western  coast  of  Sumatra). 

Two  specimens  of  this  beautiful  bird  are  in  the  present  coUectiom : 

Adult  male,  No.  179903,  U.  S.  N.  M.,  Sibabo  Bay,  October  22, 1902. 
Length  in  tLesh,  385  mm.  "  Bill  blue,  tip  and  commissure  black;  feet 
leaden  blue." 

Adult  male,  No.  179904,  U.S.N.M.;  Sibabo  Bay,  October  26,  1902. 
Total  length  in  flesh,  356  mm.  ^^Inside  [of]  mouth  green;  naked 
orbital  skin  blue;  feet  leaden  blue." 

Both  these  examples  are  in  the  fully  adult  white  plumage.  Both 
show  evidences  of  molt  in  the  rectrices,  and  one  (No.  179903,  U.S. 
N3f.)  also  in  the  wing-quills.    Tliey  agree  with  the  type  and  other 
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available  specimens  of  TerpHphone  afflnis  procera^  a  form  appar- 
ently restricted  to  the  island  of  Simalur.  Comparison  of  our  series 
with  specimens  of  Terpsiphone  afimia  mcoharica^  from  the  Nicobar 
Islands,  shows,  however,  that  the  difference  in  the  color  of  the  head, 
mentioned  by  Doctor  Bichmond  in  the  original  description  of  his 
Tchitrea  procera^  is  not  a  constant  nor  a  very  important  character. 
In  most  specimens  of  the  latter  the  metallic  sheen  on  the  head  is  very 
nearly  as  greenish  as  in  Terpaiphone  affimia  nicoharicn^  though  in  one 
or  two  it  is  appreciably  more  bluish.  There  is,  however,  an  average 
difference  in  the  darker,  duller  appearance  of  the  pileum  and  throat 
in  Terpaiphone  affmis  procera^  which  has  also  a  shorter  wing,  and  is, 
of  course,  a  recognizable  form,  though,  by  reason  of  individual  in- 
tergradation  with  Terpaiphone  affmia  nieoharioa^  a  subspecies  of 
Terpaiphone  affinia^  not  a  distinct  species. 

Family  PYCNONOTIDAE. 

MICROTABBUS  ATBICBP8  HTPBREMNUS  ObwholMr. 

MicrotarBua  melanocephalua  hyperemnua  Obebholseb,  Smiths.  Misc.  Ck>ll., 
vol.  60,  No.  7,  October  26, 1912,  p.  10  (Simalur  Island,  western  Sumatra). 

Four  specimens: 

Adult  male,  No.  180006,  U.S.N.M.;  Sibabo  Bay,  October  22,  1902. 

Adult  male.  No.  180007,  U.S.N.M.;  Sibabo  Bay,  October  21,  1902. 

Adult  male,  No.  180008,  U.S.N.M.;  Sibabo  Bay,  October  26,  1902. 

Adult  male.  No.  180009,  U.S.N.M.;  Sibabo  Bay,  October  23,  1902. 
^  Iris  China  blue;  bill  leaden  black;  feet  black." 

These  specimens  agree  with  the  rest  of  the  type  seriea  In  three 
of  them  the  pileum  has  a  purplish  sheen,  in  the  other  a  greenieh. 

Measurements  of  all  of  the  type  series  are  given  below. 

MeaauremenU  of  apecimena  of  Microtaraua  atricepa  hyperemnua, 
(Collector,  Dr.  W.  L.  Abbott.] 


MM* 

n.B.N.M. 

Sex. 

Locality. 

Date. 

Total 
length.6 

Wing. 

Tafl. 

Ex. 
posed 

cul- 
men. 

Height 
of  bill 

at 
base. 

Tar- 
sua. 

die 

oat 
claw. 

180007 

Male... 

Sibabo  Baj,  81. 
malur   Island, 
western  SuBia- 
tra. 

Oct.  21,1803 

180 

77 

66.6 

14.6 

&6 

17 

10.6 

180000 

...do.... 

do 

Oct  22,1802 

180 

79 

83 

14 

6 

iS 

12 

1S0009 

...do.... 

do 

Oct.   23,1902 

176 

77.5 

65.5 

18 

8 

12.5 

180008 

...do.... 

do 

Oct.  28,1902 

176 

77 

64.6 

16.5 

8 

18 

12 

179324 

...do.... 

Sfanalur   Island, 
western  Sama- 
tra.e 

Nov.  22,1901 

178 

78.6 

82.5 

14 

6.6 

16.6 

11.6 

ITfttO 

...do.... 
...do.... 

dow 

Dec.     1,1901 
Dec.    2,1901 

f 

78 

78 

88 

14.6 
16 

8 
8.6 

14.6 
18 

12 

178823 

:::::d5:::::::::::: 

12 

178821 

...do.... 

do 

Deo.    9,1901 

78 

14 

8 

16 

12 

179^ 
17B820 

...do.... 

do 

Dec.  11,1901 

178 

78 

63 

14.6 

8.6 

16.6 

12 

...do.... 

do.. 

Dec.  12,1901 

178 

70 

82.6 

18.6 

6 

18 

13 

179818 

Female 

do 

do 

171.6 

78.6 

02.6 

13 

6 

18 

12 

•  Pnw.  X7. 8.  Nat.  Mae..  toL  38,  Febraar74, 1008,  p.  610. 
»  Measured  In  the  fledi  b J  the  collector. 

•  Type. 
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Family  TURDIDAE. 

COPSTCHUS  SAULABIS  ZACNECUS  Obwhober. 

Copaychus  saularia  zacnecua  Obebholseb,  Smiths.  Miso.  Goll.,  vol.  60,  No.  7, 
October  26, 1912,  p.  12  (Simalur  Island,  western  Sumatra). 

A  single  juvenal  female,  No.  180076,  U.S.N.M.,  is  in  the  collec- 
tion. It  was  taken  at  Sibabo  Bay  on  October  23,  1902.  Length 
m  flesh,  215  mm.  It  differs  from  the  adult  female  in  having  prac- 
tically all  the  upper  surface,  including  wings  and  tail,  dull  blackish 
brown,  except  a  small  area  of  bluish  metallic  feathers  on  the  inter- 
scapulum;  the  white  areas  in  wings  more  or  less  washed  with  buff; 
chin,  throat,  and  upper  breast,  dull  grayish  brown,  with  broad  shaft- 
streaks  of  buffy  white;  and  the  abdomen  medially  as  well  as  later- 
ally tinged  with  dull  buff. 

This  island  race  differs  from  the  Sumatran  bird,  heretofore  called 
Copsyclms  saularia  musicus  (Eaffles)  by  reason  of  decidedly  buff- 
tinged  sides,  flanks,  and  crissum  in  the  male;  and  more  conspic- 
uously dull  buffy  posterior  lower  parts  in  the  female. 

Measurements  of  the  type  series,  which  includes  all  our  adult 
Simalur  Island  specimens,  are  as  follows : 

Measurements  of  specimens  of  Copsychus  saulatis  zacnecus. 
ICoUector,  Dr.  W.  L.  Abbott.] 


U.8.N.M. 
No. 

Sex. 

Locality. 

Date. 

Total 
lengtlLa 

Wing. 

Tail. 

Ex- 
posed 

Tarsus. 

Middle 

toe 
without 

daw. 

179291 

Male... 

simalur    Island, 
western  Soma- 
tra» 

Dec.    2,1901 
Deo.  24,1901 
Deo.  11,1901 

222.5 

28fi 

212.5 

100 
104.6 
96.6 

91 

92.6 

86 

18.5 

20 

18 

30 
32 
29.6 

19.8 

179282 
179298 

do 

do 

20.6 
18.6 

a  Measured  in  the  flesh  by  the  oolleetor.  b  Type. 

KITTACINCLA  MELANUBA  HYPOUZA  Obeibelter. 

KUtacincla  melanura  hj^^lUta  Obcbholskb,  Smiths.  Misa  €k>ll.,  vol.  60,  No. 
7,  October  26, 1912,  p.  13  (Simalur  Island,  western  Sumatra). 

Three  specimens: 

Adult  male.  No.  180087,  U.S.N.M.;  Sibabo  Bay,  October  26,  1902. 
Length  in  flesh,  264  mm. 

Adult  female,  No.  180085,  U.S.N JM.;  Sibabo  Bay,  October  26, 
1902.  Total  length  in  flesh,  212  mm.  Bill  black;  feet  pale  purplish 
fleshy. 

Adult  female,  No.  180086,  U.S.NJM.;  Sibabo  Bay,  October  26, 
1902.    Total  length  in  flesh,  221  mm. 

This  recently  described  subspecies  differs  from  KUtacincla  mela' 
nura  melanura^  of  Nias  Island,  in  smaller  size;  in  the  somewhat 
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lighter  posterior  lower  parts  of  the  male;  and  darker  posterior  ven- 
tral surface  of  the  female. 

The  female  of  KiUacincla  mel^mura  hypoUza  is  smaller  than  the 
male,  with  a  decidedly  shorter  tail;  the  wings  and  tail  are  more 
brownish;  the  upper  parts  and  anterior  lower  surface  duller  with 
less  metallic  sheen;  and  the  posterior  lower  surface  lighter.  Both 
male  and  female  have  small  whitish  tips  on  the  diortest  rectrices. 

Measurements  of  all  the  United  States  National  Museum  series  of 
this  race  are  added  here  for  reference. 

Measurements  of  specimens  of  Kittacincla  melanura  hypoliza. 
{CoUeetor,  W.  L.  Abbott.) 


U.B.N.M. 
No. 

Sex. 

LooaUty. 

Date. 

Total 
length.^ 

Wtalg. 

TaO. 

Ex- 
posed 

cul- 
mfsn. 

Height 
offiu 

at 
base. 

Tar- 
sns. 

Mid. 

die 
toe 

with- 
oat 

daw. 

ITBaM 

Male... 

...do.... 
...do.... 

...do.... 
...do.... 

Simalnr   Islaiid, 
western  Suma- 
tra  

Nov.  17,19W 
Jan.     3,1802 

Oct.  96,1002 

do 

do 

257 
267 

264 

212 
221 

86 
90.6 

88.6 
86 

84 

180.6 
162 

144 

101 

no 

16.6 
16 

16.6 

16 

14 

6.6 
6 

6.6 
6.6 
6.6 

26.6 
26 

24.6 
22.6 
28.6 

16 

17B900 
180067 

do.6 

8ibaboBaT»  Stan- 
alar  Island, 
western  Suma- 
tra  

16.6 
16 

180066 
180086 

do 

16 
16 

a  Measured  tai  the  flesh  by  the  ooUeotor. 
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&Type. 


asnCOLA  asnCOLA  CURSITANS  (FnaUfai). 
Prinia  cursiians  Fbanklin,  Proc.  Zool.  Soc  Lond.,  1881,  p.  118  (Hindustan). 

Two  specimens : 

Adult  female,  No.  179951,  U.S.N.M.;  Sibabo  Bay,  October  26, 
1902.    Total  length  in  flesh,  116  mm. 

Adult  female.  No.  179952,  U.S.N.M.;  Sibabo  Bay,  October  26, 
1902.    Total  length  in  flesh,  HI  mm. 

Family  CORVIDAE. 

CORVUS  BNCA  COMPILATOR  RIchmend. 

Corvus  compilator  Richmond,  Proc.  U.  S.  Nat  Mns.,  vol.  28,  February  4, 
1903,  p.  518  (Simalur  Island,  western  Snmatra). 

Two  specimens : 

Adult  male,  No.  179877,  U.S.N.M.;  Sibabo  Bay,  October  23,  1902. 

Adult  female.  No.  179878,  U.S.N.M.;  Sibabo  Bay,  October  23, 
1902.    Total  length  in  flesh,  473  mm. 

Both  show  evidences  of  molt  among  the  contour  feathers.  They 
agree  with  other  specimens  from  Simalur  Island  and  indicate  that 
this  is  a  recognizable  form.  It  is,  however,  a  subspecies  of  Corvus 
enca  (Horsfield)  from  Java. 
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Family  ORIOLIDAE. 

ORIOLUS  MACULATUS  MUNDUS  RIchmrad. 

Oriolus  mundua  Richmond,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  February  4, 
1903,  p.  517  (Slmalur  Island,  western  coast  of  Sumatra). 

TliTee  specimens : 

Adult  male,  No.  179879,  U.S.N.M.;  Sibabo3ay,  October  23,  1902. 
^'  Bill  purple  pink,  pale  towards  tip." 

Adult  male.  No.  179881,  U.S.N.M.;  Sibabo  Bay,  October  22,  1902. 
■*'  Bill  pink,  pale  towards  tip ;  feet  leaden ;  iris  deep  red." 

Juvenal  male,  No.  179880,  U.S.N.M.;  Sibabo  Bay,  Simalur  Island, 
October  26, 1902. 

The  adult  male  taken  on  October  22  shows  some  indications  of 
molt  among  the  contour  feathers;  and  the  juvenal  male  is  molting 
both  quills  and  contour  feathers.  The  juvenile  differs  from  the  adult 
in  being  of  a  duller  yellow  below;  duller,  more  olivaceous  yellow 
above;  in  having  the  middle  tail-feathers  brownish,  overlaid  with 
yellowish  olive,  and  the  wing-quills  deep  brown  or  brownish  black 
edged  with  yellowish  oUve. 

These  additional  specimens  bear  out  the  characters  of  this  oriole 
originally  given  by  Dr.  C.  W.  Richmond ;  *  though  Oriolus  mtmdus 
is  certainly  but  a  subspecies  of  Oriolus  maculatus  Vieillot,  since 
Oriolus  maculatus  richmondi^  is  intermediate,  and  by  individual 
variation  bridges  the  gap  in  characters. 

Measurements  of  these  specimens  are  given  below. 


Mcamrements  of  specimens  of  Oriolus  maculatus  mundus. 

(Collector,  Dr.  W.  L.  Abbott.] 

Mid. 

U.vS.N.M. 
No. 

Sex. 

LocaUty. 

Date. 

Total 
iength.a 

Wing. 

Tail. 

Ex- 

posed 
cul- 
tnen. 

at 
base. 

Tar- 

8U8. 

dto 

toe 
with- 

oat 
claw. 

179879 

Male.... 

Sibabo  Bay,  Sim- 
alur  Island. 

Oct.   23,1902 

282 

149 

104 

33 

1L5 

25 

19 

179881 

...do.-.. 

do 

Oct.   22,1902 

283 

150 

103 

36 

U.5 

26.5 

1&6 

179680 

Malejnv. 

do 

Oct.   26,1902 

272 

14a  5 

97.6 

11.5 

25 

19i6 

«  Measured  In  the  flesh  by  the  collector. 

Family  CAMPEPHAGIDAE. 

ARTAIODBS  SUBIATRENSIS  SIMALURENSIS   (Ridunond). 

Oiaucalus  simalurensis  Richmond,  Proc.  U.  S.  Nat  Mus.,  vol.  26,  February 
4,  1903,  p.  513  (Simalur  Island,  western  coast  of  Sumatra). 

Two  specimens: 

Adult  male,  No.  179897,  U.S.N.M.;  Sibabo  Bay,  October  26,  1902. 
Total  length  in  flesh,  297  mm.    "Iris  straw  yellow;  bill  and  feet 

black." 


»Proc.  U.  8.  Nat.  Mus..  vol.  26.  Feb.  4,  1903.  p.  617. 
'Oberholser.   Smiths.  Misc.   Coll..  vol.  60.   No.  7.  Oct.   26.   1912. 
Island,  western  Sumatra). 


p.   16   (North  Pagl 
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Adult  female,  No.  179898,  U.S.N .M.;  Sibabo  Bay,  October  26,  1902. 
Total  length  in  flesh,  290  mm.  "  Iris  pale  greenish  yellow ;  bill  and 
feet  black." 

These  agree  perfectly  with  those  previously  obtained  by  Doctor 
Abbott,  and  from  which  Dr.  C.  W.  Richmond  described  his  Grau- 
<)alus  dmalurensia.^  This  form  is,  however,  clearly  a  subspecies  of 
Artamides  swmatrensis^  with  which  it  intergrades  by  individual  va- 
riation, at  least  through  other  races  of  this  species. 

PBBICROCOTUS  IGNEUS  TROPHIS  Oberholser. 

Pericrocotus  igneus  trophis  Obebholseb,  Smiths.  Misc.  Coll.,  vol.  60,  No.  7, 
October  26, 1912,  p.  14  (Simalur  Island,  western  Sumatra). 

Three  specimens : 

Adult  male,  No.  179900,  U.S.N.M.;  Sibabo  Bay,  October  26,  1902. 
"  Iris  dark  brown ;  bill  and  feet  black." 

Adult  female.  No.  179901,  U.S.N.M. ;  Sibabo  Bay,  October  21, 1902. 

Adult  female,  No.  179902,  U.S.N.M.;  Sibabo  Bay,  October  26, 1902. 
"  Bill  black;  feet  brownish  black." 

These  agree  with  the  type  and  the  other  Simalur  Island  specimens 
of  Pericrocotus  igneus  trophis.  The  present  race  is  decidedly  larger 
than  Pericrocotus  igneus  igneus  Blyth,  from  the  Malay  Peninsula, 
and  this  character  alone  will  serve  for  its  separation.  With  the  series 
now  available  we  are  not  able  to  make  satisfactory  color  comparisons 
with  Pericrocotus  igneus  igneus^  so  that  there  may  be  diflferences  of 
this  kind  also. 

Measurem'ents  of  all  the  United  States  National  Museum  specimens 
of  this  race  are  subjoined. 

Measurements  of  specimens  of  Pericrocotus  igneus  trophis. 
(Collector,  Dr.  W.  L.  Abbott.] 


Ex- 

posed 

culroen. 

Middle 

UJ5.N.M. 
No. 

Sex. 

Locality. 

Date. 

Total 
length.1^ 

Wing. 

Tall. 

Taraus. 

toe 

without 

claw. 

17VZ2A 

Male... 

Simalur    Island, 
western  Suma- 
tra.* 

Dec.    8, 1901 

171.6 

80 

77 

11 

16.6 

11 

17fl223 

...do.... 

Sibabo  Bay.  eim- 
alur    Island, 

do 

168.5 

77.5 

76.6 

11.8 

15.2 

11 

western  Suma- 

tra. 

179000 

...do.... 

do 

Oct.    26,1902 

1«7 

7&5 

76.5 

11 

16 

10 

179001 

Female 

do 

Oct.    21,1902 

170 

80.8 

77 

11 

17 

10 

179902 

...do.... 

do 

Oct.   26,1902 

155 

76 

69 

11.2 

16 

10 

a  Proc.  U.  8.  Nat.  Mu«..  vol.  26,  Febmary  4, 1003,  p.  613. 
h  Measured  in  the  flesh  by  tbe  collector. 
•  Type. 
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PBRICROCOTUS  ANDAHANBNSIS  BONTTHOMELAS  OlMrhober. 

Pericrocotus  andamanensis  minytJwnielas  Obebholseb,  Smiths.  Misc.  Coll., 
vol.  60,  No.  7,  October  26,  1912,  p.  14  (Simalur  Island,  western  Sumatra). 

One  adult  male,  No.  179899,  U.S.N.M.,  taken  at  Sibabo  Bay,  on 
October  25,  1902,  is  in  the  collection.  It  has  a  few  orange-colored 
feathers  in  the  black  throat.  Otherwise  it  agrees  with  the  type  and 
the  rest  of  the  type  series  of  Pericrocottcs  andamanensis  minythomelas. 

The  Simalur  Island  race  differs  from  Pericrocotus  andamanensis 
flammifer  Hume,  of  Tenasserim  and  the  Malay  Peninsula,  in  its 
larger  size,  the  tail  being  especially  long;  also,  in  the  male,  in  having 
generally  more  reddish  orange  on  the  outer  webs  of  tertials,  and  in 
having  tiie  inner  webs  of  middle  rectrices  black  to  the  tips,  instead  of 
usually  more  or  less  tipped  with  reddish  orange.  From  Pericrocotus 
andavian&iisis  modiglianii  Salvador!,  of  Engano  Island,  it  may 
readily  be  distinguished  by  its  smaller  size ;  also,  in  the  male,  by  more 
extensive  reddish  orange  markings  on  the  distal  portion  of  the  outer 
webs  of  tertials,  and  less  black,  or  none,  on  the  outer  webs  of  middle 
pair  of  tail-feathers;  in  the  female,  by  decidedly  darker  upper  parts, 
more  deeply  and  more  extensively  yellow  forehead,  more  deeply  yel- 
low wing  markings,  and  more  richly  yellow  lower  surface. 

Measurements  of  the  entire  type  series  of  this  subspecies,  which  in- 
cludes all  the  Simalur  Island  specimens  in  the  United  States  National 
Museum,  are  given  herewith. 


Measurements  of  specimens  of  Pcrici'ocotus  andamanensis  ininyihomehts, 
(CoUector,  Dr.  W.  L.  Abbott.] 


Ex- 

Middle 

U.8.N.M. 
No. 

Sex. 

Locality. 

Date. 

Total 
lengtb.a 

Wing. 

TaU. 

posed 
cul- 
men. 

Tarsus. 

toe 

witbout 

claw. 

179228 

Male... 

Simahir    Island, 
western  Suma- 
tra. 

Dec.    1,1901 

206.5 

92 

87.5 

14.5 

16.5 

18 

179230 

...do.... 

do 

do. 

203 

90 

89 

\i 

10 

12 

179225 

...do.... 

do 

Dec.    7,1901 

190.5 

90 

81 

16w5 

12 

179231 

...do.... 

do 

do... 

193.5 

91.3 

83.5 

14 

16 

12 

179226 

...do.... 

do.6 

7>eo.  12,1901 

197 

91 

87.8 

13.5 

16.5 

13.3 

179229 

...do.... 

do 

Dec.  14,1901 

203 

93.fi 

8B.5 

14 

17 

13 

179227 

...do.... 

do 

Dec.  23,1901 

19a  5 

89.5 

85.5 

13 

•15.5 

11 

179899 

...do.... 

Sibabo  Bar,  Sim- 
alur       Island, 
western  S^ima- 
tra. 

Oct.  25,1902 

91 

89 

14 

17 

12 

179232 

Female. 

Simalur    Island, 
western  Suma- 
tra. 

Dec.    7,1901 

182.5 

87.5 

82 

12.5 

16 

12 

179233 

...do.... 

do 

Dec.  14,n01 

190.5 

87 

81 

13 

15.5 

12 

179234 

...do.... 

do 

Dec.  23,1901 

197 

89 

« 

13.5 

16.2 

12 

a  Measured  In  tbe  flesb  by  the  collector. 


»Type. 
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Family  EULABETIDAE. 

LAMPROCORAX  PANATENSIS  RHADINORHAMPHUS  OborholMr. 

Lamprocorax  chalyheua  rhadinorJiamphua  Obebholseb,  Smiths.  Misc.  C3oll., 
vol.  60,  No.  7,  October  26,  1912,  p.  17  (Simalur  Island,  western  Sumatra), 

A  single  adult  female,  No.  179871,  U.S.N.M.,  taken  at  Sibabo 
Bay  on  October  24,  1902,  agrees  with  the  type  of  Lamprocorax  pa- 
nayensis  rhadinorhamphua^  but  is  even  duller,  and  with  an  even  more 
pronounced  purplish  bronzy  sheen,  both  above  and  below.  The  iris  Is 
given  on  the  label  as  red. 

This  Simalur  Island  subspecies  appears  to  be  most  closely  allied  to 
Lamprocorax  pam/iyenais  altirostris  (Salvadori),  but  it  differs  from 
that  in  its  duller  plumage,  with  a  more  purplish  bronzy  (less  purely 
greenish)  sheen,  especially  on  the  upper  surface,  and  in  usually 
somewhat  more  slender  bill.  From  Sumatran  examples  of  Lampro- 
corax panayensis  strigatm  (Horsfield)  it  may  be  distinguished  by  its 
much  heavier  bill,  and  by  the  same  peculiarities  of  plumage  as  from 
Lamprocorax  panayensis  altirostris. 

Measurements  of  our  Simalur  Island  adults  are  as  follows : 

Measurements  of  specimens  of  Lamprocorax  panaycnsis  rhadinorhamphus. 
[Collector,  Dr.  W.  L.  Abbott.] 


U.S.N.M. 
No. 


179272 
179871 


Sex. 


Male... 
Female. 


Locality. 


Simalur  Island, 
western  Suma- 
tra.6 

Sibabo  Bav,  Sim- 
alur Island, 
western  Suma- 
tra. 


Date. 


Dec.  12,1901 
Oct.  24,1902 


Total    w,_- 
lPngth.ai  ^"*8- 


206 
901 


100.5 
99 


Ex-  iHei^t 
I  men.  i  base. 


I 


I 


62    !    16.6  i      8      I    23 


16.5  ;      8 


Biid- 
dle 
toe 

with- 
out 

daw. 


17 
16.5 


a  Measured  in  the  flesh  by  the  collector. 

Family  DICRURIDAE. 


^Type. 


DICRURUS  CINERACEUS  CELABNUS  OberhoUer. 

Dicrurua  cineraceus  celaenua  Obebholseb,  .Smiths.  Misc.  Coll.,  vol.  CO,  No.  7, 
October  26,  1912,  p.  15  (Simalur  Island,  western  Sumatra). 

Three  specimens : 

Adult  male,  No.  179826,  U.S.N.M. ;  Sibabo  Bay,  October  22,  1902. 
'^BiU  and  feet  black." 

Adult  male,  No.  179827,  U.S.N.M. ;  Sibabo  Bay,  October  21,  1902. 
"IrisTOd." 

Adult  female.  No.  179825,  U.S.N.M.;  October  23,  1902.  "  Iris  red; 
ill  and  feet  black." 
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All  three  are  molting  both  quills  and  contour  feathers.  They  agree 
completely  with  the  other  specimens  of  the  type  series. 

This  is  a  very  readily  recognizable  race,  differing  from  Dicrurus 
cineraceus  cineraceus  of  Java  in  its  much  darker  coloration,  particu- 
larly on  the  lower  parts.  The  wings  and  tail  are  also  darker,  though 
not  so  decidedly.  It  is,  however,  clearly  a  subspecies  of  Dicrurus 
iineraceus^  as  its  individual  variation  indicates. 

Measurements  of  all  the  type  series  are  added  below. 

MeaBurementa  of  specimens  of  Dicrurus  cineraceus  celaenus. 
[Collector,  Dr.  W.  L.  Abbott.l 


U.B.N.M 

No. 

Sex. 

Male... 

...do.... 
...do.... 
...do.... 
...do.... 

...do.... 
Female 

...do.... 
...do.... 

LocaUty. 

Date. 

Total 
length.a 

Wing. 

Tall. 

Ex- 

posed 
culmen. 

Tarsus. 

Middle 

toe 

without 

claw. 

179248 

179250 
179247 

Simalur    Island, 
western  Suma- 
tra.!) 

do 

do 

Nov.  27,1901 

Nov.  29, 1901 
Nov.  17,1901 
Dec.     1,1901 
Oct.   22,1902 

Oct.    21,1902 
Nov.  19,1901 

do 

Oct.   23,1902 

273 

279.5 
267 
276.5 
276 

260 
267 

257 
276 

136.5 

134.5 
131 
133 
134 

126 
128.5 

128.5 
130 

136 

137 
128 
135 
133.5 

US 
128.5 

126.5 
135.5 

21 

21 

21.5 
22.3 
21 

20.5 
20 

22 

20 

18 

19 
18.3 
19 
19 

20 
19 

19 
18 

12.6 

13 
13 

179251 
179826 

179827 
179249 

179246 
179S25 

do 

SibaboBav,  Sim- 
alur Island , 
western  Suma- 
tra. 

do 

western  Suma- 
tra. 

do 

Sibabo  Bav,  Sim- 
alur Island , 
western  Suma- 
tra. 

13 
13 

11.8 
12 

12 
12.6 

o  Measured  In  the  flesh  by  the  collector. 
6  Type. 

DISSEMURUS   PARADISEI3S    OUZURUS   OberliolMr. 

Dissemums  paradiseus  olizurus  Obebholser,  Smiths.  Misc.  Oil.,  vol.  60, 
No.  7,  October  28,  1912,  p.  15  (Simalur  Island,  western  Sumatra). 

Three  specimens : 

Adult  female,  No.  179836,  U.S.N.M. ;  Sibabo  Bay,  October  22, 1902. 
Total  length  in  flesh,  443  mm. 

Adult  female,  No.  179838,  U.S.N.M. ;  Sibabo  Bay,  October  26, 1902. 

Female,  not  quite  adult.  No.  179837,  U.S.N.M. ;  Sibabo  Bay,  Oc- 
tober 25,  1902.  Total  length  in  flesh,  386  mm.  "Iris  dark  brown; 
bill  and  feet  black." 

These  specimens  agree  with  the  type  and  others  of  the  type  series, 
of  which  indeed  they  form  a  part,  in  differing  from  eastern  Suma- 
tran  examples  of  Disaenwrus  paradiseus  paradiseus  in  shorter  wing 
and  tail,  shorter  tail-racquet,  and  somewhat  slenderer  bill. 
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Measurements  of  all  our  Simalur  Island  birds  are  given  below  : 

Measurements  of  specimens  of  Disacmurus  paradiseus  oHzurus. 
[Collector,  Dr.  W.  L.  Abliott.) 


a  Type. 

Family  MOTACILLIDAE. 

DENDRONANTHUS  INDICUS   (Gmeltn). 

[MotacUla]  indica  Gmeun,  Syst.  Nat.,  vol.  1,  pt.  2,  1789,  p.  962  (India). 

One  adult  male  is  in  this  collection,  No.  179942,  U.S.N.M.,  taken  at 
Sibabo  Bay  on  October  25, 1902.    Total  length  in  flesh,  165  mm. 

The  use  of  the  generic  name  Dendronanthua  Blyth  for  this  species 
has  already  been  explained  by  Dr.  C.  W.  Eichmond.* 

Family  NECTARINIIDAE. 

CINNTRIS  BRASILIANA  MECTNORHTNCHA  OberholMr. 

Cinnyris  brasiliana  mccynorhyneha  Oberholser,  Smiths.  Misc.  Coll.,  vol.  60, 
No.  7,  October  26,  1912,  p.  19  (Simalur  Island,  western  Sumatra). 

A  single  adult  male,  No.  180053,  U.S.N.M.,  from  Simalur  Island, 
taken,  October  23,  1902,  agrees  with  the  type. 

I  have  unfortunately  been  able  to  see  no  females  of  this  race,  so 
that  I  am  unable  to  state  the  color  differences,  if  any,  that  obtain 
between  females  of  the  present  race  and  those  of  its  nearest  allies. 
The  males,  however,  are  sufficiently  distinguished  from  the  same  aex 
of  Cinnyris  brasiliana  hrasiliana^^  of  Java,  by  decidedly  larger  size, 
particularly  of  the  bill,  and  in  somewhat  darker  posterior  lower 
parts;  and  from  Cinnyris  brasiliana  oenopa  Oberholser,"  of  Nias 
Island,  by  the  much  larger  bill,  slightly  longer  wing,  tail,  and  tarsus. 

1  Proc.  U.  8.  Nat.  Mus.,  yol.  26,  Feb.  4,  1903.  p.  504. 

*For  explanation  of  the  change  of  the  name  of  this  species  from  Oinnyri$  h(u$eltU 
(Temmlnck)  to  Cinnyris  hmsiUana  Gmelin,  see  Oberholser,  Smiths.  Misc.  Coll.,  yol.  60, 
No.  7.  October  26.  1012,  p.  18. 

*  Cinnyris  brasiliana  oenopa  Oberholser,  Smiths.  Misc.  Coll.,  vol.  60,  No.  7,  October  26, 
1012,  p.  18. 
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Measurements  of  the  above-mentioned  specimen  and  of  the  type 
are  subjoined. 

Meoiurements  of  specimens  of  Cinnyris  hrasiliana  mecynorhyncha, 
[Collector,  Dr.  W.  L.  Abbott] 


U.S.N.1C 
No. 

Sex. 

Locality. 

Date. 

Total 
lengtlua 

Wing. 

TaU. 

Ex- 

posed 
col- 
men. 

Tar- 
sus. 

lild. 
die 
toe 

with, 
out 

claw. 

170300 
180063 

Halo... 
...do... 

Sinudur  Island, 
western  Suma- 
tra.* 

do 

Not.  19,1901 
Oct.  23,1903 

106 

108 

48.5 
49 

89.5 
39.5 

10 
16.6 

3 
8 

13.6 
18.5 

8 
9 

« ICeasured  ta  the  flesh  by  thecoUeetor. 


&Type. 


AETHOPTGA  SIPABAJA  TINOPTILA  OberlielMr. 

Aethopyga  siparaja  tinoptila  Obebholseb,  Smiths.  Misc.  Oil.,  vol.  60,  No.  7, 
October  26,  1912,  p.  17  (Pulo  Slamat,  near  Simalur  Island,  western 
Sumatra). 

A  single  adult  male,  No.  180054,  U.S.N.M.,  from  Sibabo  Bay,  Sima- 
lur  Island,  taken,  October  24,  1902,  agrees  with  our  other  examples 
from  Simalur  Island,  and  with  the  type  of  Aethopyga  siparaja  tinop- 
tila from  Pulo  Siumat,  near  Simalur  Island.  The  present  race  differs 
from  Sumatra  representatives  of  Aethopyga  siparaja  siparaja  in  its 
slightly  larger  average  size;  also,  in  the  male,  in  having  the  olivaceous 
posterior  lower  parts  less  greenish  (more  grayish),  and  the  lower 
breast  usually  more  extensively  blackish ;  and,  in  the  female,  in  having 
a  darker,  duller,  and  rather  more  ashy  lower  surface.  It  is  so  much 
larger  than  Aethopyga  siparaja  masensis  Hartert,  that  it  is  by  this 
character  alone  readily  distinguishable. 

For  purposes  of  comparison,  measurements  of  all  the  United  States 
National  Museum  series  of  this  race  from  Simalur  Island,  and  of  the 
type  from  Pulo  Siumat,  are  given  below. 

Me(isuremehts  of  specimens  of  Aethopyga  siparaja  tinoptila. 
[CoUector,  Dr.  W.  L.  Abbott.] 


u.aN.ic 

No. 

Sex. 

Locality. 

Date. 

Total 
lengtlui 

Wing. 

TaiL 

Ex- 
posed 
culmsn. 

Tarsus. 

Middle 

toe 

without 

claw. 

179410 

179408 

179109 
180064 

179407 

Male.. 

...do... 

...do... 
...do... 

Female. 

Pulo  Siumat.  near 
Simalar  Island, 
western  Suma- 
tra.^ 

Simalur  Island, 
western  Suma- 
tra. 

miilwBiyiaiil" 
alur  Island, 
western  Snma- 

Simalor    Island, 
western  Suma- 
tra. 

Dec.  28,1901 

NOT.  31,1901 

do 

Oct.  34,1902 

Not.  23,1901 

U4.5 

106 

111 
119 

108 

64 

61 

60 
60.6 

46.6 

44 

41 

40.6 
43.6 

84 

14 

16.6 

14.3 
16 

18.7 

13.8 

13.8 

18 
14 

13 

8 

8 

8 
8.6 

8 
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TOIfcSO. 


Family  DICAETOAE. 

DIGABUM  TSIGONOSTIGMUM  ANTIOPBOCTUM  OWcholMr. 

Dioaeum  triffonostigma  antioproctum  Obebholseb,  Smiths.  Biisc.  Coll.,  voL 
60,  No.  7,  October  26, 1012,  p.  21  (Simalur  Idaiid,  western  Sumatra). 

One  specimen,  an  adult  male,  No.  180070,  XT.S.NJtf.,  taken  on 
Simalur  Island,  October  26, 1902,  agrees  perfectly  with  the  type. 

This  island  race  is  readily  separable  from  Dicaeum  trigonoatig- 
mum  trigonostigrrvwrn^  of  the  Malay  Peninsula,  by  its  much  more 
greenish  yellow  (less  orange)  rump ;  and  not  quite  so  deeply  orange 
posterior  lower  parts.    There  seems  to  be  no  difference  in  size. 

Measurements  of  the  present  specimen  and  of  others  in  the  United 
States  National  Museum  are  added  below : 

MeasuremenU  of  specimens  of  Dicaeum  trigonostigmum  antioproctum, 
[OollBOtor,  Dr.  W.  L.  Abbott) 


led- 

Ex- 

Hel«ibt 

die 

U.&N.M. 
No. 

80X. 

Looillty. 

Data. 

Total 
IeQgth.0 

Wlnf. 

TaU. 

posed 
cnl- 
mea. 

of  bill 

Tar- 
SOS. 

toe 

Wltil- 

oat 
olaw. 

17n06 

Ifado... 

aiinaliir  laluid, 
western  Smna- 

tlE.5 

Mot.  95,ig01 

M.S 

49 

22 

10 

8.6 

13 

8 

180070 

...do... 

do 

Oct.  20,1902 

50 

24.6 

10.8 

8.8 

18.5 

8.6 

17W09 

VMnala. 

do 

Dm).    S,1901 

M.5 

40 

22 

10 

4.6 

U 

8 

•  Measured  in  the  flesh  by  the  ooUector. 
•Type. 

Family  PLOCETOAE. 

mmiA  MAJA  (LfauwMu). 


ILowia]  Maja  Linnaeus,  Syst  Nat,  ed.  12,  vol.  1,  1706,  p.  801   (Bast 
Indies). 

One  adult  female  is  in  the  collection,  No.  180099;  U.S.N.M.,  from 
Sibabo  Bay,  taken,  October  26, 1902.  Total  length  in  flesh,  123  mm. 
^^Bill  pale  lavender;  feet  leaden.'' 

Thifi  example  is  apparently  not  different  from  Malay  Peninsula 
birds. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  CHITONS  FROM 
THE  PACIFIC  COAST  OF  AMERICA. 


By  William:  Healky  Dall, 

Homrary  Curator  of  Mollusks,  United  Stdtea  National  Museum, 


In  reviewing  the  West  American  Mollusca  for  the  purpose  of 
completing  a  checklist  of  Pacific  coast  Gastropoda,  a  large  number 
of  Chitons  which  appeared  to  be  undescribed  were  found  in  the  col- 
lection. Part  of  these  were  minute,  and  in  the  fear  that  with  more 
thorough  study  than  it  was  in  my  power  to  give  at  this  time  they 
might  prove  to  be  young  of  specie9  already  known,  and  in  view  of 
the  well-known  variability  of  many  groups  of  these  animals  it  was 
thought  best  to  omit  them  from  consideration  at  present.  The  others 
are  now  described.  I  have  intentionally  referred  them  to  the  larger 
groups  on  jiocount  of  the  difficulty  in  determining  the  value  of  sub- 
divisions which  have  been  proposed  by  recent  writers.  As  the 
specimens  were  all  dry  it  has  been  impossible  in  a  number  of  cases 
to  determine  the  extent  of  the  gill  rows,  but  this  has  been  stated 
whenever  practicable.  The  dried  specimens,  being  in  various  stages 
of  contraction,  it  will  be  imderstood  that  the  measurements  given 
merely  approximate  those  of  the  living  animals. 

There  is  little  doubt  that  the  west  coast  of  America  is  the  richest 
Chiton  region  in  the  world,  that  many  new  forms  remain  to  be 
discovered  and  that  a  satisfactory  classification  will  in  time  be 
worked  out.  The  present  paper  is  a  small  contribution  toward  that 
end. 

LEPIDOPLEURUS  (LEPTOCHITON)  AMBUSTUS,  new  ipecUa. 

Chiton  with  a  rather  high  but  rounded  back,  the  valves  reddish- 
brown  with  numerous  blackish  flecks,  giving  the  interspaces  a  some- 
what vermicular  aspect;  anterior  valve  semicircular,  simple;  pos- 
terior valve  smaller,  shorter,  with  a  subcentral  prominent  mucro  be- 
hind which  the  surface  is  concavely  excavated;  intermediate  valves 
subequal,  dorsally  rounded  with  hardly  any  trace  of  lateral  areas; 
sculpture  of  the  valves  nearly  uniform  fine  equal  grooves,  axially  on 
the  dorsal  area,  oblique  on  the  lateral  areas  and  cut  by  still  finer 
transverse  striae  into  microscopic  granulations;  the  distal  ends  of 
the  middle  valves  in  the  adult  shell  with  concentric  undulations^  in- 
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sertion  plates  short,  entire;  girdle  with  crowded  arenaceous,  short 
spinules,  interspersed  near  the  valve  margins  with  sparse  longer 
white  spines,  the  body  of  the  girdle  partaking  of  the  colors  of  the 
shell,  with  a  silvery  reflection  in  certain  aspects;  extreme  edge  of 
the  eaves  finely  striated  in  accordance  with  the  exterior  sculpture; 
interior  whitish,  the  jugal  sinus  obscure,  the  sutural  laminae  narrow, 
arcuate,  widely  separated ;  a  conspicuous  median  excavation  bordered 
behind  by  two  winglike,  radially  grooved,  narrow  callosities  on  the 
internal  face  of  the  valve  under  the  central  area  of  the  posterior 
valve.    Length  of  valves,  17;  width,  8;  height,  8  nmi. 

Habitat. — Santa  Barbara  Channel  in  20  to  40  fathoms;  F.  A. 
Woodworth.    Cat.  No.  274120,  U.S.N.M. 

This  has  somewhat  the  aspect  of  the  European  Chiton  aseUus 
Speugler,  which,  however,  has  a  differently  clothed  girdle  and  is 
proportionately  wider  and  shorter. 

It  has  been  known  for  some  years  under  the  above  manuscript 
name,  having  been  by  inadvertence  omitted  from  a  paper  in  which 
other  chitons  were  described  in  1902. 


LEPmOPLEURUS  (LBPTOCHITON)  LTCUBGUS,  mm 

Chiton  minute,  white,  with  touches  of  brown  on  either  side  of  the 
jugal  area;  dorsum  rather  angular  with  flattened  sides;  anterior 
valve  less  than  semicircular,  its  edge  excavated  behind,  simple;  pos- 
terior valve  axially  longer,  with  a  prominent  smooth  subcentral  mucro 
over  a  concave  posterior  slope;  central  area  axially  grooved,  minutely 
granulose;  posterior  area  with  radial  granulose  very  minute  sculp- 
ture; intermediate  valves  with  no  marked  jugal  area,  that  and  the 
pleural  tracts  with  oblique  minute  reticulations;  lateral  areas  dis- 
tinct, radially  minutely  striate-punctate,  with  some  obscure  c<hi- 
centric  undulations  distally;  ^rdle  spiculose  with  minute  white 
spinules  of  uneven  length ;  interior  whitish.  Length  of  valves,  4.5 ; 
width,  3 ;  height,  1  nmi. 

Habitat. — Catalina  Island,  California,  between  tides,  collected  by 
W.  H.  Dall.    Cat  No.  274119,  U.S.N.M. 


LEPIDOPLEURU8  (LBPTOCHTrON)   OLDKOTDI.  mw 

Chiton  white,  with  a  blackish  spot  on  either  side  of  the  jugal  area, 
strongly  sculptured;  back  moderately  arcuate,  anterior  valve  semi- 
circular, sculptured  with  irregularly  disposed  small  prominent  round 
pustules;  posterior  valve  with  subcentral  prominent  mucro,  the  cen- 
tral area  granulose,  the  periphery  pustulose;  intermediate  valves 
with  axially  puncto-striate  jugal  area,  lateral  areas  prominent  by 
reason  of  the  conspicuous  pustules  which  are  relatively  large  for  the 
size  of  the  animal;  the  pleural  tracts  coarsely  axially  grooved,  the 
grooves  more  or  less  distinctly  punctate;  girdle  with  crowded  minute 
spines  of  equal  length,  giving  an  arenaceous  effect ;  interior  whitish. 
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the  jugal  sinus  wide  with  a  straight  edge,  the  sufcural  laminae  small, 
subtriangular.    Length  of  dry  animal,  5 ;  width  2 ;  height,  0.7  mm. 

Habitat— Monterey,  California.    Cat.  No.  218767,  U.S.N.M. 

This  species  was  discriminated  by  Dr.  Paul  Bartsch  some  years 
ago,  but  not  published. 

LBPIDOPLBUBUS  (LBPTOCHITON)  AGESILAUS,  ntm  tpMlei. 

Chiton  small,  with  a  rounded  back  and  very  narrow  girdle,  the 
valves  white,  but  coated  with  a  black  deposit  (manganese  ?)  which 
obscures  the  sculpture;  anterior  valve  nearly  semicircular,  with  al- 
most microscopic  radial  striation  decussated  by  concentric  even  finer 
striae;  posterior  valve  with  a  moderately  prominent  mucro  slightly 
in  front  of  the  center,  the  central  area  finely  axially  puncto-striate, 
the  posterior  area  radiately  striate,  the  ridges  more  or  less  granulose 
from  intersection  by  concentric  striation;  intermediate  valves  with 
obscure  concentrical  undulations  which  make  the  posterior  edge 
irregularly  denticulate;  pleural  tracts  and  undiflFerentiated  jugal 
area  axially  minutely  puncto-striate;  girdle  minutely  densely  spinose* 
the  ends  of  the  spinulae  forming  an  arenaceous  even  surface  except  at 
the  outer  margin  which  has  a  short  fringe  of  slightly  longer  whitish 
spinules;  interior  whitish,  the  jugal  sinus  obsolete,  the  sutural  laminae 
small,  narrow.  Length  of  animal,  8;  width,  5;  height,  3  mm.  Gills 
ambient 

Habitat. — Straits  of  Magellan  in  61  fathoms  sand,  bottom  tempera- 
ture 48°  Fahrenheit.  United  States  Fish  Commission  steamer 
Albatross.    Cat  No.  96227,  U.S.NJML 

One  of  the  specimens  has  only  half  the  seventh  valve  developed, 
the  vacant  space  being  covered  by  a  widening  of  the  sixth  valve  on 
that  side. 

LEPIDOPLEUBUS  (LBPTOCmTON)  NICOMBDBS,  mm  Mptlm. 

Chiton  of  moderate  size,  yellowish  white,  with  a  moderately  wide 
girdle  covered  with  an  even  pavement-like  series  of  nearly  rectangu- 
lar subequal  ivory-white  smooth  scales  set  in  radial  lines;  back 
almost  keeled,  the  mucrones  of  the  intermediate  valves  prominent 
and  whiter  than  the  rest  of  the  surface;  anterior  valve  semicircular 
with  faint  granular  minute  radial  threads,  and  a  general  sculpture 
of  very  minute  reticulation;  posterior  valve  with  a  small  mucro  at 
the  anterior  third,  the  central  area  narrow  and  faintly  concentrically 
sculptured;  the  posterior  area  somewhat  concave,  sculptured  like 
the  anterior  valve;  intermediate  valves  without  distinct  jugal  area, 
that  and  the  pleural  tracts  sculptured  only  with  a  microscopic 
decussation;  lateral  areas  conspicuous,  with  about  three  radial  low 
coarsely  granular  ribs;  interior  whitish;  jugal  sinus  inconspicuous, 
the  sutural  laminae  long,  narrow.  Length  of  shell,  10;  width,  6.5; 
height,  4  mm.    Oill  rows  about  two-thirds  as  long  as  the  foot. 
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Habitat. — Off  Nelson  Strait,  southern  Chile,  in  latitude  south  51®, 
62^  in  348  fathoms,  mud,  bottom  temperature  4dJd^ ;  United  States 
Figdi  Commission  steamer  Albatross.    Cat.  Na  969S5,  U.S.N.M. 

NUTTALUNA  ALLANTOPHOBA,  mw  apmikm. 

Chiton  with  the  broad  flattish  valves  of  N.  magdalena^  feebly  mucro- 
nate,  black,  with  the  girdle  set  with  black,  white,  and  brown  slightly 
curved  stout  sausage-shaped  spines,  smaller  toward  the  margin,  some 
over  a  millimeter  long;  the  interior  of  the  valves  a  very  dark  green 
with  a  very  wide  shallow  sinus;  anterior  valve  semicircular  with  a 
white  ray,  covered  with  minute  pustules,  partly  ocular,  and  a  micro- 
scopic decussation;  posterior  valve  small  and  axially  narrow  with  a 
posterior  mucro  and  sculpture  like  that  on  the  bead  valve;  inter- 
mediate valves  with  the  jugal  area  not  distinct  from  the  pleural 
tracts  and  the  lateral  areas  indicated  only  by  a  faint  elevation  above 
the  pleural  tracts  and  sculptured  like  the  rest  of  the  shell.  Length, 
25 ;  width  of  valves,  15 ;  height,  6  mm. 

Eabitat.— Los  Animas  Bay,  W.  J.  Fisher.  Cat  No.  110360  a, 
U.S.N.M. 

The  armature  of  the  girdle  is  quite  sufficient  to  distinguish  this 
from  any  of  the  related  species. 

NUTTALUNA  MAGOALENA,  mw  ipmIm. 

Chiton  of  moderate  size  with  a  wide  dusky  girdle  covered  with 
dense  microscopic  spinules  so  as  to  form  a  velvety  surface  with  a  few 
long  white  spines,  more  abundant  toward  the  edge  of  the  girdle,  which 
with  a  very  narrow  strip  crosses  the  region  between  the  valves;  the 
general  color  is  greenish  or  purplish  black,  with  whitish  streaks  along 
the  dorsal  ridge;  the  interior  is  greenish,  or  white  with  green  in  the 
jugal  sinuses;  anterior  valve  with  7  to  9  dits,  the  outer  side  of  the  in- 
sertion plates  striated ;  posterior  valve  with  seven  slits,  the  insertion 
plates  smooth ;  the  intermediate  valves  with  one  slit  at  each  end ;  an- 
terior valve  semicircular  with  irregularly  scattered  globular  pustules 
and  a  microscopic  fine  decussation ;  posterior  valve  wide,  diort,  with 
terminal  mucro,  the  central  area  with  axial  beaded  threads  with  wider 
interspaces,  the  posterior  tract  pustulate;  the  intermediate  valves 
mucronate,  with  the  jugal  area  simply  axially  threaded;  the  pleural 
tracts  with  more  or  less  oblique  beaded  threads  merging  laterally  into 
rows  of  pustules ;  the  lateral  areas  smooth,  not  ribbed,  with  sparsely 
scattered  pustules;  internally  with  the  jugal  sinus  very  wide  and  shal- 
low, the  sutural  laminae  long  and  wide.  Length,  26;  width,  12; 
height,  7  nmu 

Habitat, — ^Magdalena  Bay,  Lower  California,  C.  B.  Orcutt.  Cat. 
No.  217924,  U.S.N.M. 

This  species  has  very  much  wider  and  less  interrupted  valves  than 
either  of  those  previoiusly  described,  while  it  is  destitute  of  the  strong 
ribbing  which  they  display  and  has  different  minor  sculpture. 
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I8CHNOCHITON  MARMORATUS»  ii«w  spmIm. 

Chiton  small,  elegantly  marbled  with  white,  gray,  and  brown,  with 
a  velvety  girdle  covered  with  mottled  gray,  white,  and  brown  densely 
«et  spinules;  anterior  valve  with  about  12  radial  rows  of  prominent 
pustules,  the  rows  sometimes  bifid,  and  the  ground  microscopically 
decussate;  slits  &-10;  posterior  valve  smaller,  with  8-9  slits,  the 
mucro  slightly  behind  the  center  with  a  peripheral  irregularly  double 
row  of  pustules  while  the  central  area  is  coarsely  axially  reticulate; 
intermediate  valves  with  one  slit,  hardly  mucronate,  the  jugal  and 
pleural  tracts  axially  sculptured  with  beaded  threads  finer  on  the 
jugum;  lateral  areas  with  two  or  three  radial  rows  of  prominent 
pustules  which  near  the  girdle  project  like  little  cylinders  in  an  ir- 
regular manner;  interior  whitish,  with  hardly  perceptible  jugal 
sinuses  and  very  narrow  sutural  laminae.  Length,  7;  width,  4; 
height,  1.6  mm. 

Habitat, — ^Pacific  Grove,  Monterey  Bay,  California;  Mrs.  Blood. 
Cat.  No.  218735,  U.S.N.M. 

Remarkable  for  its  unusually  projecting  pustular  sculpture.  Chi- 
ton marmoratua  Gmelin,  belongs  to  another  genus. 

ISCHNOCHTTON  BRTANTI,  new  spmIm. 

Chiton  of  moderate  size,  flattish,  with  dorsal  keels,  a  girdle  with 
oval  smooth  small  imbricating  scales  mottled  with  light  and  dark 
brown,  the  valves  light  olivaceous  brown  with  blackish  flecks;  anter- 
ior valve  less  than  semicircular,  with  about  13  rather  irregular,  some- 
times bifurcate,  thread-like  beaded  radial  riblets,  the  whole  surface 
covered  by  a  microscopic  reticulation;  internally  there  are  13-14 
slits,  the  insertion  plates  radiately  striated ;  posterior  margins  dentic- 
ulate, the  jugal  sinus  shallow  and  small ;  posterior  valve  smaller,  the 
general  sculpture  on  the  posterior  area  like  that  of  the  anterior 
valve,  internally  with  11  slits,  the  sinus  shallow,  the  sutural  laminae 
narrow,  the  insertion  plates  striated;  intermediate  valves  axially 
short,  slightly  mucronate,  keeled;  the  jugal  area  minutely  decus- 
sate ;  pleural  tracts  with  8-10  prominent  axial  threads  and  6-8  finer 
transverse  threads  in  the  interspaces,  the  whole  valve  covered  with 
the  minute  decussation ;  lateral  areas  with  two  strong  radial  minutely 
nodulous  ribs  bifurcate  distally,  the  posterior  rib  annulate,  denticu- 
lating  the  margin;  internally  whitish,  with  a  shallow  jugal  sinus  and 
one  slit  in  each  end.    Length,  9 ;  width,  5.5 ;  height,  2  mm. 

HabUat.—''  California,"  F.  W.  Bryant.    Cat.  No.  253826,  U.S.N.M. 

This  species  has  the  gill  rows  ambient,  and  the  striated  insertion 
plates  are  peculiar.  It  came  to  the  United  States  National  Museum 
with  the  Bryant  collection  and  without  any  more  definite  locality 
than  that  above  given,  but  most  of  his  shells  were  from  the  southern 
part  of  the  State. 
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I8CHNOCHITON  BBUNNBU8,  new 

Chiton  of  moderate  size,  iSattish,  of  a  yellowish  brown  with  a  few 
black  iSecks  on  the  girdle,  which  is  armed  with  smooth  oval  slightly 
imbricating  scales;  anterior  valve  with  11,  posterior  with  14,  inter- 
mediate with  single  slits;  anterior  valve  with  about  16  beaded  radial 
ribs  sometimes  bifurcate,  the  posterior  margin  denticulate,  the  inter- 
spaces microscopically  reticulate;  posterior  valve  flattish,  the  mucro 
slightly  behind  the  center,  with  about  14  sometimes  bifid  rows  of  pus- 
tules with  the  same  reticulate  ground;  the  central  area  is  sculptured 
like  the  pleural  tracts  of  the  intermediate  valves;  the  latter  valves 
have  a  nearly  smooth  mucro  and  feeble  dorsal  carination;  the  pleural 
tracts  have  8  or  10  axial  undulated  threads  on  each  side,  beneath  which 
are  more  closely  set  coarser  transverse  threads  with  deeply  punctate 
interstices;  the  lateral  areas  have  three  or  four  cadial  ribs,  the 
posterior  annulate,  denticulating  the  posterior  margin,  the  others 
beaded,  the  substratum  everywhere  with  the  minute  reticulation. 
Length,  18 ;  width,  12 ;  height,  3  mm. 

Habitat. — San  Diego,  California,  Henry  Hemphill.  Cat.  No. 
58734  a,  U.S.N.M. 

ISCHNOCmrON  LISTRUM*  ntw  ipMtot. 

Chiton  of  moderate  size,  straw  color,  with  occasional  black  blotches 
on  the  girdle,  which  is  densely  minutely  scaled;  though  the  shell  is 
flattish,  the  dorsum  is  nearly  keeled,  but  the  valves  are  hardly  mucro- 
nate;  the  gill  row  lacks  one-fourth  of  being  ambient;  the  anterior 
valve  has  12,  the  posterior  11,  the  intermediate  single  slits;  the  anter- 
ior valve  has  about  16  thread-like  beaded  radial  riblets,  the  two 
marginal  ones  are  large  with  half  a  dozen  sharp  denticles  on  the 
edge ;  the  whole  shell  is  covered  under  its  stronger  sculpture  with  very 
minute  reticulation ;  the  posterior  valve  is  smaller  and  has  14  riblets 
like  those  on  the  anterior  valve;  the  central  area  is  smaller,  the  mucro 
being  low  and  behind  the  center;  it  is  sculptured  like  the  pleural 
tracts;  intermediate  valves  with  a  small  nearly  smooth  jugum,the  pleu- 
ral tracts  with  about  a  dozen  axially  straight  slender  threads  on  each 
tract,  with  subequal  and  closer  transverse  threads  in  the  interspaces 
with  deep  interstices;  the  lateral  areas  have  two  or  three  slender 
beaded  radii  on  a  flat  substratum  anteriorly,  but  on  the  posterior  side 
there  is  a  wider  rib  with  five  or  six  widely  spaced  annulations,  which 
are  projected  backward  like  the  teeth  of  a  comb,  beyond  the  margin ; 
internally  the  valves  are  whitish.  Length,  12;  width,  8;  height, 
2.3  mm. 

Habitat. — San  Diego,  California,  Henry  Hemphill.  Cat  No- 
58734  6,  U.S.N,M. 

The  peculiar  sculpture  of  the  lateral  areas  is  the  most  conspicuous 
character  of  this  species. 
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I8CHN0CHIT0N  RITTERI.  atw  •p«ciM. 

Chiton  of  moderate  size,  brownish,  darker  on  the  prominences, 
with  a  rather  wide  girdle  set  with  smooth  oval  convex  whitish  im- 
bricating scales,  the  valves  nearly  mucronate,  almost  keeled ;  anterior 
valve  with  about  20  iflattish  radii  with  narrower  interspaces,  the 
whole  covered  with  a  minute  oblique  decussation ;  internally  whitish, 
with  16  slits,  the  insertion  plates  smooth,  the  eaves  very  narrow; 
posterior  valve  with  a  nearly  central  low  mucro,  the  posterior  tract 
sculptured  like  the  anterior  valve  but  more  faintly,  the  central  area 
punctate-reticulate ;  internally  whitish,  with  12  slits,  the  sinus  defined 
by  small  notches  at  each  end,  straight  edged,  the  sutural  laminae  nar- 
row, elongate;  intermediate  valves  (the  first  larger  than  the  others) 
with  no  defined  jugal  area,  but  deeply  punctate-reticulate,  the  puncta- 
tions  coarser  toward  the  margins  of  the  pleural  area,  lateral  areas 
with  three  flattish  radii  with  narrower  interspaces,  all  covered  with 
the  minute  reticulation ;  internally  white  with  two  slits  at  each  end, 
one  sometimes  obsolete;  the  sinus  wide,  concave,  shallow,  between 
two  faint  notches,  the  sutural  laminae  narrow;  gill  rows  ambient. 
Length,  22;  width,  15;  height,  5  mm. 

Habitat. — Channel  at  Juneau,  Alaska,  Harriman  Alaska  Expedi- 
tion, collected  by  Professor  W.  E.  Ritter.    Cat.  No.  218759,  U.S.N.M. 

7  ISCHNOCHITON  EXANTHEMATU8.  imw  tp^ies. 

Chiton  of  moderate  size,  of  dark  yellowish  brown  color,  lighter  on 
the  jugum,  the  girdle  covered  with  densely  set  short  spinules  whose 
ends  form  a  minute  tessellation  on  the  surface;  anterior  valve  less 
than  semicircular,  sculptured  with  concentric  incremental  lines  and 
over  the  entire  surface  with  very  minute  granular  pustules ;  internally 
with  about  18  slits,  with  very  short  smooth  insertion  plates  and  rather 
spongy  eaves;  the  posterior  valve  has  similar  sculpture  on  the  poste- 
rior area,  the  low  mucro  at  the  anterior  fourth  of  the  valve  and  the 
narrow  central  area  merely  transversely  striated ;  internally  there  are 
14  slits,  the  insertion  plates  faintly  striated  in  part,  the  sutural 
laminae  very  narrow,  the  sinus  hardly  perceptible,  the  color  white; 
intermediate  valves  hardly  mucronate,  the  jugal  area  smooth  except 
for  microscopic  punctations,  the  pleural  tracts  with  seven  or  eight 
axial  thread-like  lines  with  wider  interspaces,  minutely  punctate, 
on  each  side;  the  lateral  areas  feebly  concentrically  ribbed  and  granu- 
lose  like  the  end  valves ;  internally  with  one  or  two  slits  indifferently 
on  the  same  valve,  the  sinus  wide,  very  shallow  and  ill-defined,  the 
sutural  laminae  narrow,  arcuate.  Length,  10;  width,  7;  height, 
4  mm. 

Habitat. — Straits  of  Magellan  in  61  fathoms,  sand,  bottom  tem- 
perature 48**,  United  States  Fish  Commission  steamer  Albatross. 
Cat.  No.  96226,  U.S.N.M. 
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ISCHNOCHITON  OPHIODERMA.  new  tpMdM. 

Chiton  oval,  dull  flesh  color,  with  greenish  flecks,  internally  bluish 
green,  girdle  with  oval  white  convex  smooth  scales  of  about  equal  size, 
the  back  low,  rounded;  anterior  valve  less  than  semicircular,  with 
impressed  incremental  lines,  the  surface  covered  with  flat  rectangular 
or  lozenge-shaped  scalelike  sculpture  resembling  snake  skin,  internally 
with  nine  slits,  and  smooth  insertion  plates;  posterior  valve  with  the 
mucro  moderately  prominent,  in  front  of  the  center,  the  posterior 
tract  sculptured  like  the  head  valve,  the  central  area  with  extremely 
fine,  somewhat  oblique  axial  threadlets  crossed  by  incremental  lines; 
internally  with  nine  slits,  a  rather  wide  straight-edged  sinus  and  quite 
narrow  sutural  laminae;  intermediate  valves  with  no  differentiated 
jugum,  that  area  and  the  pleural  tracts  continuous,  sculptured  with  a 
very  fine  oblique  reticulation;  lateral  areas  with  the  "snake-skin" 
sculpture,  without  ribs;  internally  with  one  slit  at  each  end,  a  wide 
straight-edged  sinus  and  arcuate  sutural  laminae.  Length,  15 ;  width. 
12;  height,  4  mm. 

Habitat.— PanamsL,  James  Zetek  (No.  574).  Cat.  No.  382145. 
U.S.N.M.  The  "  snake-skin  "  sculpture  recalls  that  on  Acanthochi- 
tofuiy  but  is  more  compact. 

ISCHNOCHITON  ACEUDOTUS.  ntw  ipedei. 

Chiton  whitish,  of  moderate  size,  with  high  but  not  keeled  back, 
the  entire  surface  except  the  lateral  areas  covered  with  a  microscopic 
oblique  reticulation;  the  girdle  provided  with  densely  set  small  spi- 
nules,  whose  distal  ends  appear  at  the  surface  to  form  a  regular  pave- 
ment of  small  lozenge-shaped  scales;  the  gill  rows  advance  to  the 
second  valve ;  anterior  valve  smooth,  except  for  the  microscopic  decus- 
sation, internally  with  14  slits ;  posterior  valve  with  the  same  number, 
the  mucro  in  front  of  the  center,  the  posterior  tract  sculptured  like  the 
anterior  valve,  the  central  area  like  the  intermediate  valves;  the  latter 
have  a  smooth  space  in  the  mucronate  jugal  area,  the  pleural 
tracts  have  six  to  eight  widely  spaced  slender  axial  threads ;  the  lateral 
areas  incremental  lines  and  extremely  minute  pustulation.  Length, 
14;  width,  9;  height,  6  mm. 

Habitat. — ^Magellan  Straits  in  77^  fathoms,  ooze,  bottom  tempera- 
ture 46.9°,  United  States  Fish  Commission  steamer  Albatross. 
Cat.  No.  122731,  U.S.N.M. 

ISCHNOCmTON  MARIPOSA,  new  ■p«d««. 

Chiton  small,  profusely  marbled  with  red,  white,  green,  and  gray, 
the  pattern  different  in  each  specimen,  the  anterior  and  second  valve 
conspicuously  longer  axially  and  somewhat  higher  than  those  suc- 
ceeding them,  the  girdle  maculated  with  alternate  lighter  and  darker 
patches;  the  back  rather  low,  not  forming  a  ridge  at  the  jugum; 
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anterior  valve  with  9,  posterior  with  8,  intermediate  valves  with  1 
slit  at  each  end ;  the  anterior  valve  is  less  than  semicircular  and  is  ob- 
scurely granulose ;  the  surface  of  all  the  valves  is  polished ;  posterior 
valve  is  small,  with  low  subcentral  mucro,  the  central  area  axially 
grooved,  the  posterior  area  with  low  granules  interspersed  with  punc- 
tations;  intermediate  valves  with  the  jugal  area  nearly  smooth  or 
with  faint  punctations,  but  not  definitely  'differentiated  from  the 
pleural  tracts,  which  are  sharply  grooved  in  a  generally  axial  but 
more  or  less  vermicular  manner;  the  lateral  areas  are  denticulate  on 
their  posterior  edges  and  irregularly  divaricately  strongly  ridged; 
the  armature  of  the  girdle  is  composed  of  minute  densely  imbricated 
scales;  the  gill  rows  are  ambient;  the  jugal  sinus  shallow,  with  a 
straight  edge,  the  sutural  laminae  subrectangular,  wide  apart. 
Length  of  shell,  8 ;  width,  4.5 ;  height,  8  mm. 

Habitat.— Gulf  of  California,  W.  J.  Fisher.  Cat.  No.  58865, 
U.S.N.M. 

This  is  another  of  Dr.  Paul  Bartsch's  manuscript  species. 

ISCHNOCHITON  BEBBTI.  new  ipeciM. 

Chiton  of  moderate  size,  deep  crimson  with  irregular  blotches  of 
brown  and  white  on  its  lateral  slopes,  and  a  crimson  girdle  of 
rounded  densely  imbricated  small  scales;  gill  rows  ambient;  anterior 
valve  with  a  nearly  smooth  mucro,  from  which  radiate  about  20 
more  or  less  corrugated,  sometimes  bifurcating  threads,  the  whole 
overspread  like  the  rest  of  the  shell  by  an  almost  microscopic  defeus- 
sation ;  anterior  slits  about  12 ;  posterior  valve  much  smaller  with  a 
subcentral  mucro,  from  which  radiate  threads,  like  those  on  the  an- 
terior valve,  in  all  directions ;  posterior  slits  11 ;  intermediate  valves 
with  one  slit,  jugal  area  minutely  decussated,  almost  carinate;  lateral 
areas  with  usually  three  corrugated  ribs,  the  nodulation  of  the  pos- 
terior rib  undulating  the  margin  of  the  valve,  but  there  may  be  one 
or  two  minor  intercalary  ribs;  the  pleural  areas  are  axially  ribbed 
with  deep  decussated  interspaces,  the  ribs  growing  stronger  as  they 
recede  from  the  jugal  region;  interior  pink,  the  jugal  sinus  hardly 
marked,  axially  striated,  merging  laterally  into  narrow  sutural  lami- 
n8B.    Length  of  shell,  11;  width,  7;  height,  2.5  mm. 

Habitat. — ^Pacific  Grove,  Monterey  Bay,  California.  Cat.  No. 
193375,  U.S.N.M. 

This  is  one  of  Dr.  Paul  Bartsch's  undescribed  species. 

ISCHNOCHrrON  (STENOPLAX)  AETH0NU8,  ntw  ipeelM. 

Chiton  narrow  and  elongate,  of  deep  rose  pink,  with  or  without 
whitish  mottling  along  the'  dorsal  ridge,  which  is  evenly  rounded ; 
girdle  brownish,  covered  with  a  dense  coating  of  short,  even,  minute 
spinules  of  a  grayish- white  color,  giving  a  smooth  arenaceous  sur- 
face; anterior  valve  more  than  semicircular,  sculptured  with  equal. 
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regularly  spaced  concentric  fine  threads  with  wider  interspaces  and 
covered  by  a  microscopic  decussation  which  is  found  over  the  whole 
surface  of  the  valves;  anterior  slits  11  or  12;  posterior  valve  with  a 
low,  nearly  anooth  mucro,  slightly  in  advance  of  the  center  and 
uniform  concentric  sculpture,  as  in  the  anterior  valve;  there  is  no 
defined  central  area;  posterior  slits  10  or  11;  intermediate  valves 
with  one  slit  at  each  ehd,  the  lateral  areas  slightly  convex  but  not 
sharply  delimited,  with  the  jugal  and  pleural  tracts  not  separated  or 
limited,  the  sculpture  the  same  as  on  the  other  valves,  but  the  con- 
centric threads  slightly  wavy;  interior  pink,  the  jugal  sinus  very 
shallow,  wide,  indicated  by  a  small  notch  at  each  end,  straight  edged, 
smooth;  the  sutural  laminae  narrow,  elongated;  length  of  shell,  11; 
width,  6.5 ;  height,  4  nmi. 

Habitat. — ^Near  Cape  San  Lucas,  Lower  California,  in  10  fathoms. 
Cat.  No.  218814,  U.S.N.M. 

This  is  of  the  same  general  type  as  /.  limacifomvisj  but  has  a  sculp- 
ture totally  different  from  that  of  that  species  or  /.  fallax. 

ISCHNOCmTON  COOPEBI  ACUTIOR  C«rp«it«r.  MS. 

On  comparing  specimens  named  by  Carpenter  in  the  collection  of 
the  United  States  National  Museum,  the  only  differences  I  could  per- 
ceive were  that  the  specimens  of  the  variety  acutior  were  lighter  and 
brighter  in  color,  more  emphatic  in  sculpture,  and  apparently 
younger  shells.  In  a  group  where  color  is  often  without  systematic 
value,  these  differences  seem  hardly  worthy  of  a  name,  analogous 
mutations  being  most  common  among  Chitons. 

ISCHNOCmTON  (RAD8IELLA)  ABTHALOTUS,  ntw  ipeckt. 

Chiton  small,  flattish,  wide,  both  valves  and  girdle  of  an  olivaceous 
tint,  the  latter  densely  covered  with  small  oval  imbricating  scales; 
anterior  valve  with  about  18  irregularly  spaced  slits,  less  than  semi- 
circular, sculptured  with  fine,  close,  minutely  divaricating  incised 
lines,  among  which  are  sparsely  scattered  relatively  large  brownish 
(ocular  ?)  pustules;  this  sculpture  is  extended  over  the  whole  sur- 
face of  all  the  valves,  the  pustules  showing  no  regularity,  except  a 
somewhat  radial  arrangement  on  the  posterior  valve;  there  is  no 
segregated  jugal  tract  and  the  lateral  areas  are  feebly  indicated;  pos- 
terior valve  with  11  slits,  the  mucro  very  obscure,  subcentral,  the  in- 
sertion plates  smooth,  the  sutural  laminae  small,  the  jugal  sinus  shal- 
low, straight-edged,  smooth  inside;  intermediate  valves  with  2 
slits,  the  first  valve  axially  wider  than  the  second,  all  with  the  jugal 
sinus  not  defined;  the  sutural  laminae  rather  wide,  the  valves  not 
nucronate;  interior  color  greenish;  gill  rows  ambient.  Length,  12; 
?7idth,  6 ;  height;  2  nmi. 

Habitat.— GvXi  of  California,  W.  J.  Fisher.     Cat  No.  58806c, 

as.N.M. 
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The  absolutely  irregular  distribution  of  the  brown  pustules  if  char- 
acteristic of  the  species  is  quite  remarkable.    They  are  not  polished. 

ISCHNOCHITON  EUCOSMIUS.  new  Bpeciet. 

Chiton  small,  back  high  but  rounded,  surface  without  eyespots;  the 
surface  variegated  with  white  and  sage-green  with  a  tendency  to 
white  spots  on  the  posterior  edge  of  the  intermediate  valves  as  in 
C  dentiens^  the  interior  apple-green;  anterior  valve  with  10  slits, 
somewhat  more  than  semicircular,  obliquely  decussated  with  extremely 
fine  striae,  which  on  the  intermediate  valves  give  an  effect  of  divari- 
cation, this  sort  of  sculpture  covers  the  whole  shell ;  posterior  valve 
with  9  slits,  and  a  low  blunt  mucro  in  front  of  which  the  valve  is 
depressed;  girdle  white  or  maculated  with  white  and  gray,  covered 
densely  with  flattish  lozenge-shaped,  pavement-like  scales;  inter- 
mediate valves  with  1  slit  at  each  end,  the  lateral  areas  feebly 
marked  without  distinctive  sculpture,  the  sutural  laminae  narrow,  the 
jugal  sinus  very  shallow,  defined  by  a  slight  notch  at  each  end. 
Length,  10;  width,  5.5;  height,  3.3  mm. 

Habitat — Magdalena  Bay,  Lower  California,  C.  R.  Orcutt.  Cat. 
No.  218194,  U.S.N.M. 

The  coloration  of  the  specimens  in  hand  is  especially  neat,  though 
doubtless  in  a  large  number  the  variations  would  be  extreme. 

ISCHNOCmTON  VENEZIUS.  new  species. 

Chiton  small,  warm  yellow-brown  with  a  whitish  "bloom,"  the 
girdle  mottled  with  brown  and  white,  covered  with  a  pavement-like 
coating  of  minute  rounded  scales;  anterior  valve  with  14;  posterior 
with  12;  and  the  intermediate  valves  with  1  slit  at  each  end; 
anterior  valve  nearly  semicircular,  with  over  20  radial  rows  of  small 
pustules,  for  the  rest  covered  with  a  very  minute  oblique  decussation ; 
posterior  valve  smaller,  with  mucro  low  and  slightly  behind  the  cen- 
ter, the  posterior  tract  decussated  minutely  and  with  a  few  scattered 
pustules  near  the  margin,  the  central  area  reticulate;  intermediate 
valves  mucronate,  minutely  decussate;  pleural  tracts  with  fine  low 
axial  threading  and  punctate  interspaces;  lateral  areas  with  2  or  3 
somewhat  irregular  radial  rows  of  pustules  on  a  minutely  decussated 
ground.    Length,  7;  width,  3.5;  height,  2  mm. 

Habitat, — ^Near  Venice,  Los  Angeles  County,  California,  Uni- 
versity of  Southern  California.    Cat.  No.  216792,  U.S.N.M. 

This  is  one  of  the  most  elegant  of  the  smaller  species  of  the  coast. 
The  jugal  sinus  is  straight  edged  and  the  sutural  laminae  narrow. 

7  CHABTOPLEURA  LACTICA.  new  epeciee. 

Chiton  small,  cream-colored,  often  maculated  with  pale  green,  with 
high  almost  carina te  back,  the  girdle  spongy  with  a  few  small  spin- 
ules  and  sparse  hairs  on  a  leathery  basis;  anterior  valve  with  8  or  9 
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slits,  posterior  with  2  slits,  intermediate  valves  with  single  slits; 
anterior  valve  with  about  10  feeble  radii,  otherwise  minutely  punc- 
tate-reticulate; posterior  valve  smaU,  with  subcentral  mucro  and 
similar  sculpture;  intermediate  valves  with  the  jugal  and  pleural 
tracts  not  separated,  mucronate,  sculptured  with  obliquely  axial  very 
fine  threads  with  punctate  interspaces;  the  lateral  areas  bounded  by 
a  slender,  sometimes  beaded  rib  in  front  and  a  marginal  thickening 
behind,  otherwise  sculptured  like  the  rest  of  the  valve;  internally 
whitish  with  a  wide  and  shallow  jugal  sinus  and  prominent  sutural 
laminae.    Length,  8;  width,  4.5;  height,  2  mm. 

Habitat — Catalina  Harbor,  California,  W.  H.  Dall.  Cat.  No. 
172900,  U.S.N.M. 

CALUSTOCHITON  ACINATUS»  new  ipMiea. 

Chiton  small,  yellowish  white,  strongly  sculptured;  the  anterior 
valve  with  nine  nodulous  ribs  with  narrower  interspaces,  a  minutely 
granulose  surface  and  about  12  inconspicuous  slits;  posterior  valve 
with  18  slits  and  6  nodular  ribs;  this  valve  is  much  smaller,  the  cen- 
tral tract  is  narrow  and  coarsely  reticulate;  intermediate  valves  some- 
what mucronate  with  1  slit  at  each  end ;  the  sculpture  on  the  lateral 
areas  consists  distally  of  two  very  prominently  pustulate  ribs,  toward 
the  dorsal  ridge  there  are  only  crowded  minor  pustules;  the  jugal 
Hud  pleural  tracts  are  coarsely  reticulate,  the  interspaces  deep;  the 
girdle  yeUowish  with  densely  crowded  microscopic  imbricating  scales; 
length,  6 ;  breadth,  8 ;  height,  1.5  mm. 

Habitat— Shore  at  San  Pedro,  California.  Cat.  No.  218773, 
U.S.N3f. 

Though  very  minute,  this  does  not  seem  to  fit  in  with  the  adult  of 
any  of  the  other  species. 

CALLISTOCHITON  CELETU8,  ntw  ipMdM. 

Chiton  of  moderate  size,  pale  brownish,  with  a  mottled  white  and 
brownish  girdle  scaled  like  the  preceding  species;  anterior  valve  with 
11  nodulous  ribs,  which,  except  the  closer  set  posterior  pairs,  have 
about  equal  interspaces;  this  valve  has  9  slits,  each  corresponding 
to  a  rib,  the  posterior  valve  has  24,  but  only  6  ribs  which  are  mostly 
split  for  a  short  distance  distally ;  this  valve  is  conspicuously  convex, 
with  about  6  large  smooth  nodules  to  each  rib,  the  central  tract  is 
narrow  and  coarsely  axially  threaded ;  in  the  intermediate  valves  with 
1  slit  at  each  end,  the  lateral  areas  comprise  two  strong  ribs  with 
vertically  compressed  nodules,  8  or  9  to  a  rib,  there  is  a  very  nar- 
row smooth  spot  on  the  hardly  mucronate  jugum,  the  pleural  tractJ 
have  near  the  jugal  area  6  or  7  close-set  axial  threads  and  be- 
Yond  them  about  the  same  nimiber  of  sharp  straight  axial  threads 
mth  wider  interspaces  crossed  by  much  finer,  closer,  transverse 
threadlets;  internally  the  valves  are  whitish  and  the  sutural  laminae 
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appear  to  join  each  other  in  front  of  the  obsolete  jugal  sinus.    Length, 
10;  widths  6,  height,  2  mm. 
Habitat.— Shore  at   San   Pedro,   California.     Cat.   No.  218770, 

U.S.N.M. 

CALUSTOCHITON  AEPTNOTUS,  new  ipedM. 

Chiton  yellowish  white,  with  a  keeled  back,  the  girdle  as  usual  in 
the  group ;  anterior  valve  with  10  annulate  ribs  and  a  slit  for  each  rib ; 
posterior  valve  small,  low,  with  only  about  5  feeble  ribs,  and  5 
slits,  the  central  area  reticulate;  intermediate  valves  with  a  narrow 
smooth  line  at  the  jugum,  and  single  slits;  the  pleural  tracts  sharply 
obliquely  reticulate  with  deep  interspaces;  the  lateral  areas  bounded 
by  2  strong  annulate  ribs,  the  posterior  rib  wider,  the  interspaces 
regularly  punctate-reticulate;  interior  white,  the  jugal  sinus  almost 
obsolete.    Length,  16 ;  width,  7 ;  height,  5  mm. 

Habitat — ^Puget  sound,  in  37  fathoms  rocky  bottom,  temperature 
46**.    United  States  Fish  Commission.    Cat.  No.  225448,  U.S.N.M. 

One  of  the  specimens  has  the  distal  nodule  of  a  black  color  on  each 
rib,  all  round  the  border. 

CALUSTOCmrON  CTANOSUS,  IMW  spMtot. 

Chiton  of  moderate  size,  rounded  back,  and  rather  low  dorsum,  the 
color  pale  blue  with  interrupted  bands  of  straw-color,  the  girdle 
armature  as  usual,  but  rather  finer  and  pale  in  color;  anterior  valve 
with  11  keeled  ribs,  a  slit  to  9  of  them;  these  ribs  are  crossed  by  fine 
concentric  threads  with  about  equal,  not  punctate,  interspaces;  pos- 
terior valve  low,  with  subcentral  mucro  similarly  sculptured,  the  cen- 
tral area  rather  larger  than  the  ribbed  portion  with  10  or  11  promi- 
nent axial  threads  on  each  side,  the  interspaces  crossed  by  similar 
threads,  making  a  conspicuous  reticulation ;  in  the  posterior  portion 
are  8  carinate  ribs  each  with  a  slit;  the  intermediate  valves  with 
one  slit  on  each  end,  the  lateral  areas  bounded  by  2  strong  keeled 
ribs  crossed  by  small  equal  threads,  not  punctate  in  the  interspaces, 
denticulating  the  posterior  edge  of  the  area ;  jugal  areas  showing  a 
narrow  triangular  smooth  space,  on  each  side  of  which  are  15  or  more 
strong  straight  axial  threads,  the  subequal  interspaces  reticulated  by 
smaller  threads  and  the  interstices  deep ;  interior  bluish  white  with 
a  wide  straight-edged  jugal  sinus  and  rather  broad  sutural  laminae. 
Length,  13 ;  width,  8 ;  height,  3  mm. 

Habitat. — ^Long  Beach,  San  Pedro,  California,  Mrs.  HartwelL  Cat. 
No.  109317,  U.S.N.M. 

This  has  somewhat  the  characters  of  lachnochiton^  toward  which  it 
makes  a  partial  approach. 

CALUSTOCHITON  CHTHONIU8,  imw  spmIm. 

Chiton  of  moderate  size  and  dark  reddish  brown  color,  including 
the  girdle  which  exhibits  small  lozenge-shaped  imbricating  scales 
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uniform  over  the  surface;  anterior  valve  with  11  subcarinate  radial 
ribs,  the  two  posterior  tending  to  bifurcate,  and  nine  slits;  the  ribs 
are  hardly  nodulous,  and  in  the  type  the  interspaces  are  reticulated 
only  on  the  left  side  of  the  axis;  posterior  valve  with  13  slits,  nine 
nodulous  riblets,  the  mucro  subcentral,  the  central  area  axially 
threaded  with  a  median  smooth  keel;  intermediate  valves  with  a 
smooth  narrow  keel  at  the  jugum,  the  pleural  tracts  with  a  strong 
rectangular  reticulation ;  the  lateral  areas  with  two  strong  keeled  ribs, 
the  posterior  rib  bifurcate  for  most  of  its  length  and  the  distal  ends 
sometimes  divided;  these  ribs  are  more  or  less  nodulous,  denticulat- 
ing  the  posterior  edge  of  the  valve ;  the  interspace  between  the  main 
ribs  is  deep  and  angular;  the  insertion  plates  have  a  single  slit;  the 
interior  of  the  posterior  valve  in  dark  green,  of  the  other  valves 
greenish  white;  the  jugal  sinus  is  very  shallow,  straight  edged  and 
wide,  the  sutund  laminae  rather  narrow.  Length,  21.5;  width,  10; 
height,  5  mm. 

Habitat.— S9Xi  Pedro,  California.    Cat  No.  109488,  U.S.N.M. 

This  is  another  species  which  verges  toward  Ischnochiton. 

CALUSTOCmTON  FISHBRI.  ntw  ipcciM. 

Chiton  light  greenish  gray,  small,  strongly  sculptured,  the  girdle 
covered  with  minute  closely  crowded  gray  scales  giving  a  velvety 
aspect;  anterior  valve  with  12  strong  annulate  radial  ribs  with 
narrower  interspaces,  internally  with  11  slits;  posterior  valve  with 
the  mucro  behind  the  center,  the  central  area  coarsely  irregularly 
reticulate,  the  posterior  area  elevated,  with  six  strong  annulate  ribs,  a 
slit  to  each  rib,  a  roimdly  excavated  jugal  sinus  and  narrow  rec- 
tangular sutural  laminae;  the  interior  is  dark  green;  intermediate 
valves  with  one  feeble  slit  at  each  end,  excavate  rather  than  mucro- 
nate  at  the  jugal  area  which  is  obliquely  reticulate,  passing  into  the 
pleural  tracts  which  are  small,  axially  threaded,  the  interstices  with 
minute  transverse  threads;  lateral  areas  with  two  annulate  ribs, 
the  posterior  stronger,  denticulating  the  posterior  edge  of  the  valve; 
internally  pale  greenish  with  a  wide  shallow  straight  edged  jugal 
sinus  and  narrow  sutural  laminae.  Length,  10;  width,  5;  height,  3 
mm. 

Habitat. — Glory  of  Russia  Bay,  Tanaga  Island,  Aleutians,  on  a 
sponge  thrown  up  by  the  surf;  W.  J.  Fisher.  Cat  No.  110353, 
U.S.N.M. 

CALUSTOCHITON  DUNCANU8,  imw  spmIm. 

Chiton  small,  yellowish  white,  strongly  sculptured,  with  a  velvety 
girdle  densely  covered  with  minute  whitish  spinules,  fringed  a  little 
at  the  outer  margin;  anterior  valve  with  nine  strong  annulate  ribs 
with  subequal  interspaces  and  seven  slits;  posterior  valve  wiih  sub- 
central  mucro,  the  central  area  axially  threaded,  the  posterior  tract 
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with  six  slightly  elevated  ribs,  the  anterior  pair  bifurcate,  internally 
with  seven  slits,  the  sinus  shallow  and  rounded,  the  sutural  laminae 
rather  wide  and  not  rounded ;  intermediate  valves  slightly  mucronate, 
the  jugal  area  axially  striate  and  rounded,  the  pleural  tracts  axially 
threaded  with  transverse  minuter  threads  in  the  int^:spaces,  the 
lateral  areas  very  narrow  with  two  strong  nodulous  ribs  (sometimes 
bifurcate)  and  the  posterior  margin  minutiely  denticulate:  Length, 
10;  width,  4.5;  height,  2.2  mm. 

HaMtctt. — Duncan  Island,  Galapagos  Islands,  United  States  Fish 
Commission  steamer  Albatross.    Cat.  No.  218772  U.S.N.M. 

MOPAUA  CHLOBI8.  new  ipmIm. 

Chiton  low,  wide,  of  moderate  size,  of  a  dark  bronze  green,  with 
leathery  girdle  which  when  fresh  had  a  few  slender,  sparsely  dis- 
tributed hairs  upon  it  (lost  in  the  dry  specimen)  ;  anterior  valve  with 
eight  slits,  externally  with  about  ten  radiating  conspicuous  threads 
with  a  few  feebler  shorter  intercalary  threads,  over  the  whole  of 
which  is  a  faint  very  minute  oblique  decussation;  posterior  valve 
small,  with  a  very  low  subcentral  mucro  and  a  faint  concave 
wave  medially  behind,  over  which  is  a  white  ray ;  it  has  two  slits  and 
a  narrow  rounded  jugal  sinus  with  wide  sutural  laminae,  the  finer 
sculpture  is  like  that  of  the  anterior  valve  with  one  or  two  radial 
threads;  intermediate  valves  with  one  slit,  the  jugal  tract  acute,  with 
the  pleural  tract  sculptured  with  oval  punctures  between  oblique 
almost  obsolete  minute  threads;  the  lateral  areas  defined  by  a  single 
cord,  otherwise  similarly  sculptured ;  interior  bluish-white,  the  jugal 
sinus  narrow,  rounded,  the  sutural  laminae  broad,  the  insertion  plates 
smooth ;  gill  rows  ambient.    Length,  19 ;  width,  11 ;  height,  3  mm. 

Habitat. — San  Diego,  California;  Mrs.  N.  Davie.  Cat.  No.  293686 
U.S.N.M. 

This  at  first  sight  recalls  M.  hindsii  or  lignosa  but  the  sculpture  is 
quite  different. 

MOPAUA  GONIUBA*  ntw  epedM. 

Chiton  of  small  size  with  a  high  arched  back,  of  a  yellowish  color 
flecked  with  scarlet;  the  girdle  red,  velvety,  with  numerous  sparsely 
scattered  large  brown  spines  (broken  off  in  the  type)  chiefly  near  the 
inner  border,  and  smaller  ones  scattered  near  the  outer  part;  gill 
rows  about  two-thirds  the  length  of  the  foot;  anterior  valve  with  8 
slits,  posterior  with  4,  intermediate  valves  with  single  slits;  anterior 
valve  with  10  radii,  the  two  marginal  wider,  otherwise  the  surface 
is  covered  with  punctate  reticulation;  posterior  valve  small,  the 
mucro  at  the  posterior  third,  sculpture  of  the  posterior  tract  in 
radial  lines  of  pustules,  the  central  area  has  very  similar  orna- 
mentation; the  posterior  sinus  is  narrow  A-shaped,  the  apex  reaching 
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the  mucro,  the  anterior  sinus  also  narrow  and  acute,  the  sutural  lam- 
inae broad;  jugal  and  pleural  areas  of  the  intermediate  valves  not 
separated,  the  sculpture  of  oblique  reticulation  with  emphatically 
punctate  interstices;  lateral  areas  similarly  sculptured,  bounded  on 
each  side  by  a  slender  rib,  internally  whitish  with  a  narrow  notch- 
like sinus.    Length,  12;  width,  6;  height,  4  mm. 

Habitat. — Granite  Cove,  Port  Althorp,  Alaska,  in  16  fathoms, 
gravel,  collected  by  W.  H.  Dall.    Cat.  No.  208703,  U.S.N.M. 

None  other  of  the  northern  species  has  such  a  deep  angular  pos- 
terior sinus. 

MOPAUA  CELETOIDES.  new  ipcciea. 

Chiton  with  sculpture  almost  exactly  like  No.  218770,  except  that 
the  latter  has  more  globular  nodules  on  the  lateral  ribs  and  the  pleural 
tracts  are  less  coarsely  and  evenly  reticulated.  In  the  present  species 
the  anterior  valve  has  10  radial  ribs  with  wider  channeled  interspaces 
minutely  reticulated ;  the  posterior  valve,  however,  entirely  different, 
having  a  posterior  mucro  with  a  small  rounded  sinus  below  it,  and  no 
ribs,  the  surface  being  taken  up  by  the  central  area  which  has  very 
straight  axial  threads  minutely  annulated,  with  much  finer  and  closer 
transverse  threads  visible  in  the  interspaces;  gillrows  extending  for- 
ward as  far  as  the  fourth  valve;  posterior  valve  with  2  slits,  anterior 
with  8,  intermediate  with  one  at  each  end ;  intermediate  valves  with 
the  lateral  areas  bounded  by  two  strong  ribs,  the  posterior  wider, 
denticulating  the  posterior  margin;  the  interspaces  minutely  re- 
ticulated ;  jugum  minute  with  a  small  smooth  mucro,  the  back  slightly 
keeled  in  front  of  it,  the  pleural  tracts  with  about  11  strong  axial 
threads  with  wider  interspaces  crossed  by  regular  equal  minute 
threads.    Length,  12 ;  width,  5.5 ;  height,  2.5  mm. 

Habitat— Forrester  Island,  Alaska;  G.  Willett.  Cat.  No.  218771, 
U.S.N.M. 

This  at  first  glance  looks  very  unlike  a  Mopalia^  Compare  Cal- 
Ustochiton  celetus. 

Semimopalia,  new  subgenus. 

Anterior  valves  slit,  posterior  valves  with  entire  insertion  plates. 

MOPAUA  (SEHIMOPAUA)   GRI8EA.  new  ipMlei. 

Chiton  of  moderate  size  with  pale  olive-gray  valves  streaked  with 
a  darker  shade  and  with  a  series  of  pale  rays  on  the  dorsal  line; 
girdle  leathery  with  sparse,  rather  long,  often  duplex  hairs;  anterior 
valve  with  7  or  8  slits,  posterior  valve  with  no  slits,  anterior  four  in- 
termediate valves  with  one  slit  and  the  fifth  and  sixth  without  slits, 
the  insertion  plates  smooth;  anterior  valve  with  11  or  12  radii,  the 
surface  minutely  decussate;  posterior  valve  much  smaller  with  a 
feeble  posterior  sinus,  the  low  mucro  at  the  posterior  fourth,  the 
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surface  microscopically  decussate  without  other  sculpture;  internally 
greenish,  with  a  rather  narrow  jugal  sinus  and  prominent  sutural 
laminae;  intermediate  valves  polished,  slightly  mucronate,  wholly 
microscopically  decussate,  without  other  sculpture  except  two  slender 
simple  ribs  which  border  the  lateral  areas;  internally  greenish  and 
white  with  wide  and  shallow  jugal  sinus  and  narrow  arcuate  sutural 
laminae.    Length,  20 ;  width,  11 ;  height,  8  mm. 

Habitat. — ^Between  Cape  Pillar  and  Cape  Horn,  Tierra  del  Fuego; 
Stokes.    Cat  No.  218784,  U.S.NJML. 

In  spite  of  its  gloomy  color  this  is  a  very  elegant  species. 

ACANTHOCmrONA  ANGEUCA,  ww  spmIm. 

Since  the  sculpture  of  all  the  species  from  the  west  coast  is  so  very 
similar  this  form  perhaps  may  be  best  indicated  by  comparison  with 
the  other  known  species.  The  valves  are  of  a  bright  scarlet  and 
mucronate;  the  tufts  of  bristles  are  white  and  only  moderately  pro- 
fuse, the  girdle  otherwise  is  covered  with  short  grayish  spines  of 
irregular  length  and  plushlike  aspect. 

From  A.  avictda  Carpenter,  it  is  distinguished  by  its  more  central 
mucro  in  the  posterior  valve,  its  generally  larger  valves  and  narrower 
girdle.  Nearly  the  same  differences  separate  it  from  A.  diegen^is 
Pilsbry,  and  aragoriites  Carpenter.  It  has  not  the  profuse  silky 
bristles  of  Pilsbry 's  A.  exquisUoj  nor  the  broad  girdle  and  peculiar 
sculpture  of  Sowerby's  A.  hirtrndimifovTMS.  None  of  these  species 
has  the  intermediate  valves  so  long  axially  in  proportion  to  their 
transverse  width.  The  form  of  the  valves  is  almost  semicircular,  the 
jugal  area  axially  striated  and  the  remainder  of  the  exposed  surface 
has  the  scaly  sculpture  usual  in  this  genus.  Length,  about  11 ;  width, 
6 ;  height,  3  mm. 

ZToit^o/.— Angeles  Bay,  Gulf  of  California,  W.  J.  Fisher.  Cat 
No.  110846,  U.S.N.M. 

TONICIA  mXTA,  iMW  ipeckt. 

Chiton  of  moderate  size,  mottled  or  streaked  with  light  brown, 
scarlet,  gray,  blackish  and  white,  the  back  rounded,  the  valves 
mucronate  but  not  keeled,  the  gill  rows  ambient,  the  girdle  with  a 
dense  coating  of  short  spinules  with  a  few  scattered  longer  spines; 
anterior  valve  with  8  or  9  slits,  posterior  with  11  or  12,  intermediate 
valves  with  one  or  two,  sometimes  differing  on  opposite  ends  of  the 
same  valve,  the  insertion  plates  striated;  anterior  valve  small,  semi- 
circular, more  or  less  densely  provided  with  small  pustules  and  ir- 
regularly distributed  polished  brown  eyespots;  there  are  faint  indi- 
cations of  five  radial  threads  which  in  some  individuals  might  become 
stronger ;  the  surface  of  the  whole  shell  is  covered  with  microscopic 
punctation;  posterior  valve  with  low  central  or  post  central  mucro, 
the  central  area  with  coarse  axial  nodulous  threads,  the  posterior 
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tract  pustulose;  interior  whitish  with  small  narrow  straight-edged 
jugal  sinus,  and  rather  wide  arcuate  sutural  laminae;  intermediate 
valves  with  the  first  axially  wider  than  the  rest,  the  jugal  area  wide, 
axially  sculptured  with  interrupted  axial  threads  or  rows  of 
elongated  pustules,  the  lateral  areas  ill  defined,  with  only  very  few 
irregularly  scattered  prominent  pustules,  more  abundant  in  some 
specimens;  internally  whitish  or  pale  greenish;  the  jugal  sinus  nar- 
row, the  margin  in  all  the  valves  projecting  tongue-like;  the  sutural 
laminae  arcuate.    Length,  16;  width,  8;  height,  4  mm. 

Habitat. — Angeles  Bay,  Gulf  of  California,  W.  J.  Fisher.  Cat 
No.  110345,  U.S.N.M. 

This  belongs  to  the  same  group  as  T.  pustulifera^  to  which  it  is 
nearly  allied  but  separated  by  sufficient  characters.  The  projection 
of  the  margin  of  the  jugal  sinus  is  most  prominent  in  the  seventh 
valve,  but  is  found  in  all  the  intermediate  valves.  The  inner  surface 
of  this  feature  is  smooth.  The  coating  of  the  girdle  is  less  leathery 
than  in  the  more  southern  Tonicias,  but  under  the  microscope  even 
they  show  minute  spinules  more  or  less  abundant. 

TONICIA  PUSTUUFERA.  new  BpMdes. 

Chiton  of  moderate  size,  polished,  yellowish  mottled  with  dark 
green,  dark  brown  and  brown  dots,  the  back  rounded,  the  girdle  yel- 
lowish, densely  covered  with  minute  short  spinules  giving  a  velvety 
aspect  and  with  no  fringe  of  longer  spines  at  the  border;  anterior 
valve  with  8,  posterior  with  11,  intermediate  valves  with  single  slits, 
the  insertion  plates  minutely  radially  striated;  anterior  valve  more 
than  semicircular  with  a  profusion  of  minute  pustules  corresponding 
to  sense  organs  and  leaving  a  puncture  when  worn  off;  otherwise 
smooth ;  posterior  valve  smaller  with  the  mucro  much  in  front  of  the 
center,  the  central  area  narrow,  sculpture  as  in  the  anterior  valve, 
internally  with  a  pink  spot,  the  jugal  sinus  small  and  shallow,  the 
sutural  laminae  long  and  narrow ;  intermediate  valves  with  the  first 
axially  longer  than  the  others,  the  valves  slightly  mucronate,  the 
jugal  area  narrow  and  smooth  except  on  the  first  valve  which  has  a 
few  axial  grooves,  the  pleural  tracts  smooth  except  for  a  few  very 
feeble  wavy  subaxial  threads  often  obsolete  on  one  side  of  the  same 
valve,  stronger  near  the  jugum  and  on  the  posterior  valves,  and  a  few 
scattered  very  minute  pustules;  there  are  faint  traces  in  spots,  of  a 
microscopic  decussation ;  lateral  areas  without  ribs,  feebly  indicated, 
bearing  oblique  rows  of  minute  pustules;  internally  white,  pinkish 
under  the  jugum,  the  jugal  sinus  narrow,  deep,  straight  edged,  the 
sutural  laminae  broad,  arcuate;  the  gill  rows  ambient.  Length  about 
19;  width,  10;  height,  5  mm. 

Habitat.— S^n  Pedro,  California.    Cat.  No.  218736,  U.S.N.M. 
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DESCRIPTIONS  OF  NEW  NORTH  AMERICAN 
ICHNEUMON-FLIES. 


By  R.  A,  CusHMAN. 
Bureau  of  Entomology,  United  States  Department  of  Affrioulture. 


This  paper  consists  of  the  descriptions  of  a  new  tribe,  two  new 
genera,  and  fourteen  new  species  of  ichneumon-flies,  together  with 
observations  on  other  forms  in  the  United  States  National  Museum 
collection. 

Family  BRACONIDAE. 


HABROBBACON  POUnYBNTRIS.  a* 

In  my  key  to  the  North  American  species  of  Habrdbracon^  this 
species  runs  to  couplet  3,  but  agrees  with  neither  alternative.  From 
all  of  the  species  falling  under  the  characters  there  given  it  differs 
in  having  the  abdomen  highly  polished.  The  furrows  of  the  first 
tergite  are  crenulate,  the  triangular  area  is  not  punctate  at  apex,  the 
lateral  areas  are  polished  and  almost  without  sculpture.  The  sec- 
ond tergite  is  polished  and  without  sculpture,  except  in  the  broad, 
reticulate  impressions  setting  off  the  embossed  area. 

Female. — ^Length,  2.26  mm.  Face,  frons,  and  vertex  shagreened; 
head  behind  eyes  and  ocelli  polished,  with  large,  scattered,  shallow 
punctures;  antennae  24  jointed,  rather  long  and  slender,  the  flagellar 
joints  much  longer  than  thick;  thorax  polished,  with  indistinct, 
sparse  punctures;  propodeum  polished,  faintly  shagreened;  second 
abscissa  of  radius  sligjitly  longer  than  first  intercubitus;  abdomen 
highly  polished  with  lateral  areas  of  first  tergite  slightly  roughened ; 
grooves  of  first  tergite  finely  crenulate;  embossed  area  of  second  ter- 
gite not  especially  developed  but  set  off  anteriorly  by  broad,  oblique 
crenulate  impressions ;  ovipositor  very  short. 

Black;  mouth,  and  inner  orbits,  the  latter  including  the  area  about 
the  base  of  the  antennae,  and  lateral  margins  of  abdomen,  yellowish ; 
femora  and  trochanters  yellowish-testaceous;  coxae,  tibiae,  and  tarsi 
more  or  less  blackish,  those  of  hind  legs  darkest;  wings  dusky  basally, 
hyaline  apically. 

Host — Polychrosis  vUeana  demons. 

Type-locality. — North  East,  Pennsylvania. 

Typc.—CKt.  No.  21639,  U.S.N.M. 

^Proc  Bnt  Soc  Wash.,  voL  16,  1014,  p.  100. 
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Described  from  three  females  reared  by  the  writer  as  parasites  of 
the  larva  of  the  grape-berry  moth.  The  paratypes  are  like  the  type, 
except  that  b  has  the  notauli  very  faintly  marked  anteriorly  with 
reddish. 

Family  ICHNEUMONIDAE. 

Subfamily  Cryptinab. 

Many  of  the  genera  proposed  by  Foerster  in  his  classification  of  the 
Ichneumonidae  were  described  only  by  the  characters  given  in  the 
keys  and  were  not  fixed  by  the  designation  of  genotype  or  the  inclu- 
sion of  any  species.  Since  their  original  publication  many  of  these 
genera  have  had  species  included,  some  probably  with  entire  pro- 
priety and  others  by  obvious  error.  In  cases  where  species  are  the 
first  included  in  previously  atypic  genera  they  become  ipso  facto  the 
genotypes  of  those  genera.  But,  according  to  Opinion  46  of  the  In- 
ternational Commission  on  Zoological  Nomenclature,  they  can  not  be 
the  genotypes  unle>ss  they  come  imder  the  generic  descriptions  as 
originally  published.  Apparently  the  only  recourse  in  a  case  where 
the  first  included  species  does  not  agree  with  the  original  publication 
of  the  genus  is  to  consider  the  genus,  as  defined  by  the  first  included 
species,  as  dating  from  the  inclusion  of  the  species  and  having  as  its 
author  the  author  of  the  species  and  the  generic  name  as  being  pre- 
occupied. It  thus  becomes  a  homonym  and  must  be  reduced  to  syno- 
nymy with  the  genus  with  which  it  does  agree,  if  such  is  already 
named,  or  be  given  a  new  name. 

To  this  class  belong  the  genera  Otacastes  and  Lymeon  both  of  Ash- 
mead,  not  of  Foerster.  These  genera  are  below  disposed  of  as  out- 
lined above. 

Genus  CHRYSOPOCTONUS,  new  name. 

Ofacustes  Ashmead,  Ins.  Life,  vol.  7,  1894,  p.  244,  not  Foerster. 

Type, — OtaciLStes  atricepa  Ashmead. 

The  genotype,  which  was  also  the  first  species  included  in  OtacitsteSj 
does  not  agree  with  the  original  description  of  Otacustea  Foerster  in 
that  the  spiracle  is  round,  not  oval.  In  Foerster's  key  to  his  family 
Hemiteloidae  (==Tribe  Hemitelini  Ashmead)  it  runs  to  dichotomy 
49.  In  the  best  of  the  characters  used,  namely,  the  relative  length  of 
the  basal  joints  of  the  flagellum  and  the  length  of  the  radial  cell  as 
compared  with  that  of  the  stigma,  it  agrees  with  Microtorus  Foerster, 
but  difi'ers  in  having  the  dorsal  carinae  of  the  petiole  weak  and  the 
ten  flngellar  joints  before  the  last  in  the  female  longer  than  broad. 

Couplet  49  should,  therefore,  be  changed  to  read  thus: 

49.  FlapelUira  filiform,  thickened  toward  the  apex,  the  first  three  Joints  much 
lenjrthened,  thin,  and  of  equal  length ;  radial  cell  longer  than  the  stigma ; 
dorsul  carlnne  of  first  terglte  extending  to  the  middle  hut  wenk. 

Orih izcm a  Foerster. 
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First  flagellar  joint  somewhat  longer  than  second,  this  distinctly  long^  than 
third ;  radial  cell  not  longer  than  stigma. 

Dorsal  carinae  of  first  tergite  extending  sharply  and  distinctly  to  be- 
yond the  middle;  the  ten  Joints  of  the  flagellum  before  the  last 

broader  than  long Microtorua  Foerster. 

Dorsal  carinae  of  first  tergite  not  espedally  sharp  and  distinct;  ten 
flagellar  joints  before  the  last  longer  than  broad. 
Chrytopootanu$,  new  name^  for  Otaoattes  Ashmead,  not  Foerster. 

It  is  doubtful  if  either  of  the  two  characters  separating  the  last 
two  genera  is  of  generic  value,  but  all  of  the  three  species  of 
Chrt/8opootonus  represented  by  females  in  the  United  States  National 
Musuem  agree  in  both  characters  although  there  is  some  variation  in 
the  strength  of  the  petiokir  carinae. 

The  species  of  this  genus  may  be  congeneric  with  the  species  on 
which  Foerster  based  his  description  of  Microtorus,  but  neither  of 
the  species  here  included  can  be  the  genotype  of  Microtorus  because 
they  all  differ  by  the  two  characters  used  in  the  above  key. 

Other  characters  of  the  genus  in  addition  to  those  above  and  those 
in  Foerster's  key  are  as  follows: 

Head  from  above  very  broad,  the  temples  flat  or  weakly  convex 
and  very  strongly  receding,  occipital  carina  complete,  not  angulate 
medially,  ocellar  triangle  very  strongly  transverse,  the  anterior  ocel- 
lus but  little  in  front  of  the  lateral  ocelli ;  head  in  front  view  much 
broader  than  long,  face  and  f rons  very  broad,  eyes  very  large  and 
nearly  h^nispherical,  clypeus  much  broader  than  long,  distinctly 
separated,  broadly  arcuate  at  apex,  not  or  but  very  weakly  medially 
impressed,  without  long  hairs,  flagellum  somewhat  thickened  toward 
apex,  first  three  joints  successively  shorter,  subapical  joints  slightly 
longer  than  wide;  fourth  joint  of  maxillary  palpi  fully  three- fourths 
as  long  as  fifth.  Thorax  very  short  and  thick,  mesoscutum  fully  as 
broad  as  long,  notauli  very  briefly  impressed,  sternauli  complete  or 
nearly;  prepectal  carina  complete  and  strong  throughout,  scutellum 
laterally  carinate  well  beyond  base;  propodeum  nearly  perpendicular 
behind,  completely  areolated,  the  areola  broader  than  long,  spiracle 
round,  situated  very  close  to  lateral  carina,  legs  long  and  stout,  hind 
femur  reaching  nearly  to  apex  of  abdomen,  inner  spur  of  hind  tibia 
nearly  half  as  long  as  basitarsus;  stigma  broad  with  radius  originat- 
ing beyond  middle,  radial  cell  short,  measured  on  metacarpus  as  long 
as  sti^na,  second  intercubitus  not  or  barely  indicated,  venation  other- 
wise complete,  nervellus  broken  below  the  middle,  second  and  third 
abscissae  of  discoideus  together  about  equal  in  length  to  the  first 
abscissa,  second  diseoidal  cell  not  especially  narrowed  at  base.  Ab- 
domen relatively  small,  first  tergite  broad  at  apex,  spiracles  much 
beyond  middle,  dorsal  carinae  ratlier  weak,  rest  of  abdomen  broadly 
oval,  strongly  depressed,  s^ments  beyond  fifth  in  female  not  or 


Digitized  by  VjOOQIC 


520  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  65. 

scarcely  visible  from  above,  ovipositor  not  or  but  little  longer  than 
first  tergite. 

All  of  the  species  known  are  parasitic  in  the  cocoons  of  Chrys- 
opidae  and  Hemerobiidae. 

In  North  America  the  genus  is  represented  in  addition  to  the  geno- 
type by  (Otacitstes)  Chrysopoctorvus  chrysopae  (Ashmead),  {Hemi" 
teles)  Chryaopoctonvs  rUeyi  (Ashmead),  and  the  new  species  de- 
scribed below. 

(HEMITBLES)  CHRT80P0CT0NU8  BILETI  (Athmead). 

(Hemitelea)  Chrysopoctonua  rUeyi  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  12, 

1890,  p.  402,  male. 
Hemitelea  henierobii  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  12,  1890,  p.  404, 

male. 
Hemitelea  euryptychiae  Ashmead,  Trans,  Amer.  Ent.  Soc.,  vol.  23,  1896, 

p.  210,  female. 
Otacuatea  creaaoniformis  Yiebeck,  Conn.  State  Qeol,  &  Nat.  Hist  Survey^ 

Bull.  22,  pt  8,  Hym.  Ck)nn.,  1916,  pp.  339,  340,  female. 

The  types  of  rUeyi^  Jiemerobii^  and  euryptychiae  and  a  metatype  of 
cresaoniformia  are  in  the  United  States  National  Museum,  and  have 
been  studied  in  connection  with  other  material.  A  series  of  four 
specimens,  three  males  and  one  female,  reared  by  the  writer  from 
cocoons  of  Chryaopa  at  North  East,  Pennsylvania,  shows  the  entirely 
black  thorax  of  the  male  and  the  partially  red  thorax  of  the  female 
and  the  differently  colored  coxae  to  be  sexual  differences. 

The  exserted  portion  of  the  ovipositor  is  only  about  half  as  long 
as  the  abdomen  instead  of  as  long  as  the  abdomen,  as  stated  by  Vie- 
reck.  The  scutellum  in  the  female  varies  from  all  red  to  all  black; 
and  the  abdomen  has  the  first  three  tergites  from  entirely  red  to  more 
than  half  black,  the  basal  tergite  being  sometimes  entirely  black. 
The  darker  specimens  are  from  more  northern  localities.  The  type 
of  euryptychiae  purports  to  have  been  reared  from  (Euryptychia 
saligneana  demons)  =  Eucosma  scudderiana  demons,  but  it  prob- 
ably came  from  the  cocoon  of  a  Chrysopa  or  a  Hemerohim  which 
crawled  into  the  Eucosma  gall  for  pupation. 


CHRYSOPOCTONUS  PATRUEUS,  n«w 

Very  closely  allied  to  rUeyi  (Ashmead)  and  differing  principally 
as  follows: 

Female. — ^Length,  4  mm.;  antennae,  3  mm.;  ovipositor,  0.8  mm. 
Temples  nearly  flat;  postocellar  line  nearly  twice  as  long  as  ocello- 
cular  line;  punctuation  stronger  and  more  dense,  more  conspicuously 
so  on  postpetiole,  which  in  rileyi  is  impunctate  to  weakly,  sparsely 
punctate. 

Black  with  entire  prothorax  and  mesopleura,  except  prepectus^ 
rufous  (in  rUeyi  the  ventral  area  between  the  stemauli  is  black) ; 
red  color  of  abdomen  confined  largely  to  the  base  of  the  second  ter- 
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gite,  the  tergites  beyond  the  first  being  also  very  narrowly  tipped 
with  red ;  legs  ruf  o-testaceous,  the  hind  coxae  and  trochanters  above, 
the  femora  at  apex,  and  the  tibiae  and  tarsi  entirely  infnscate;  cly- 
peus  and  mandibles  dark  rufous;  palpi  yellowish  testaceous;  anten- 
nae beneath  at  base  rufous  (in  riieyi  the  appendages  are  uniformly 
lighter  in  color). 

Male. — ^Differs  from  the  female  in  having  the  posterior  ocelli  even 
farther  apart;  thorax  black,  the  front  and  middle  coxae  and  tro- 
chanters white,  hind  legs  darker,  the  coxae  and  trochanters  black, 
otherwise  piceous ;  antennae  black,  only  the  scape  red  beneath ;  second 
and  third  tergites  basally  reddish  and  the  apical  bands  more  con- 
spicuous. 

Type-host. — Ohrysopa^  species. 

Type-locality. — ^Alhambra,  California. 

Other  localities. — ^Pasadena  and  Monrovia,  California. 

Type.— Cut.  No.  21646,  U.S-N.M. 

Described  from  five  females  and  three  males,  all  reared  by  Mr. 
E.  S.  Woglum,  of  the  Bureau  of  Entomology,  in  connection  with  his 
work  on  Psevdococcus  citri. 

The  female  paratypes  display  a  considerable  degree  of  variation  in 
color  from  the  type,  paratypes  c  and  d  having  the  mesoscutum,  except 
a  quadrate  spot  in  front  of  the  scutellum,  the  scutellum,  and  the 
metapleura  red  and  the  legs  paler.  Both  of  the  male  paratypes  have 
the  hind  femora  more  reddish. 

Genus  CRYPTUROPSIS  Ashmead. 

Lymeon  Ashmead,  Ins.  Life,  vol.  7, 1894,  p.  243,  not  Foerster. 

Ashmead's  Lymeon  as  characterized  by  the  only  included  species, 
Lymeon  armvlicomis  Ashmead,  can  not  be  the  same  as  Foerster's,  for 
it  is  not  Hemiteline  but  Mesostenine,  having  the  characteristic  vena- 
tion of  the  latter  tribe.  In  Ashmead's  key  to  the  Mesostenini  it  runs 
directly  to  Orypturopsis  Ajshmead,  with  the  genotype  of  which  it  id 
congeneric.  Lymeon  annulicomis  is  very  closely  related  to,  if  not 
synonymous  with,  (Mesostenv^)  Orypturopsis  diligens  (Cresson) 
judging  from  the  description  of  that  species.  The  open  areolet  is 
apparently  what  led  Ashmead  to  place  this  species  in  the  Hemitelini. 
The  eirtremely  long  legs  ascribed  to  Orypturopsis  is  largely  a  male 
sexual  character,  and  applies  almost  equally  as  well  to  the  males  in 
some  of  the  other  genera  tabulated  by  Ashmead. 

Genus  MTERSIA  Viereck. 

This  genus,  for  which  Viereck  erected  his  family  Myersiidae,  is 
apparently  nothing  more  than  a  distinct  genus  in  the  tribe  Stilpnini. 
In  general  form  it  is  extremely  like  the  typical  genus,  StUpnus.  Its 
completely  fused  second  and  third  tergit^,  which  are  separated  only 
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by  the  merest  trace  of  the  suture  distinguishes  it  from  all  of  the 
genera  placed  in  the  Stilpnini  by  Foerster  and  by  Schmiedeknecht. 
In  the  keys  of  both  writers  it  runs  best  to  Xestophya  Foerster  be- 
cause of  the  lack  of  the  second  intercubitus.  In  Myersia^  however, 
the  aerolet  may  almost  be  said  to  be  entirely  lacking,  the  very  short 
intercubitus  and  nearly  straight  apical  abscissa  of  the  cubitus  barely 
defining  it. 

From  Foerster's  description  of  Xestophya^  it  differs  principally 
as  follows:  Head  transverse,  rather  strongly  narrowed  behind  the 
eyes;  clypeus  more  or  less  distinctly  separated,  especially  laterally, 
where  it  is  flanked  by  very  deep,  round  fossae;  malar  space  with  a 
band  of  fine  sculpture  separating  the  face  from  the  cheeks;  postocel- 
lar  and  ocell-ocular  lines  subequal;  antennae  in  female  18-jointed; 
notauli  deep  anteriorly,  fading  out  posteriorly;  prepectal  carina 
("die  vome  aufsteigende  Brustlei^"  of  Foerster)  oblique  and 
joining  the  promesothoracic  suture  somewhat  below  the  middle;  the 
middle  lateral  and  middle  pleural  areas  of  the  propodeum  separated 
by  a  strong  carina;  first  tergite  longer  than  the  combined  hind 
coxa  and  trochanter,  the  postpetiole  much  wider  at  apex  than  the 
petiole;  second  and  third  tergites  completely  fused,  the  only  trace 
of  the  suture  being  a  short  groove  at  each  side,  these  two  tergites 
occupying  nearly  the  entire  dorsal  and  lateral  surfaces  and  overlap- 
ping below,  the  third,  as  seen  from  above,  not  much  broader  than 
long;  ovipositor  distinctly  ei^erted;  hind  tibiae  not  swollen,  the 
longer  spur  reaching  nearly  to  the  middle  of  the  metatarsus,  last 
tarsal  joint  as  long  as  third ;  stigma  very  narrow,  the  radius  originat- 
ing in  the  middle,  second  abscissa  forming  with  the  first  a  right  angle. 

MTERSIA  PALUDA,  new  ipeclM. 

Immediately  distinguishable  from  the  genotype  and  only  described 
species  laminata  Viereck  by  its  pale  ferruginous  color. 

Female. — ^Length,  4  mm. ;  antennae,  3  mm. 

Head  in  front  view  nearly  as  long  as  wide,  subtriangular,  face 
finely,  irregularly,  transversely  striate,  subpolished  and  lightly  sha- 
greened  at  sides,  the  latter  sculpture  extending  to  the  f  rons  and  ver- 
tex, temples  convexly  sloping,  polished;  clypeus  sharply  separated 
except  narrowly  at  middle,  opaque,  coarsely,  sparsely  punctate,  as 
are  also  the  mandibles;  face,  clypeus,  and  mandibles  with  long, 
coarse,  erect  hairs,  longest  on  the  clypeus;  malar  space  fully  a  half 
longer  than  basal  width  of  mandible;  mesoscutum  and  sctellum  finely 
shagreened,  with  indistinct,  sparse  pimctures;  pronotum  shagreened, 
striately  so  below;  mesopleura  longitudinally  striate,  the  sternauli 
'  ^oadly  impressed;  metapleura  finely  opaque  above,  strongly,  irregu- 

■rnoptiscbe  ^benlcbt  der  Qaitnogen  nnd  Arten  im  der  Fftmllto  dM>  BtUpnideD,  1876» 
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larly  rugose  below;  propodeum  with  carinae  strong,  subpolished, 
lightly  coriaceous;  apical  abscissa  of  radius  sinuate,  nervulus  slightly 
postf ureal,  nervellus  straight,  unbroken;  first  tergite  longitudinally 
striate,  polished  at  apex,  the  dorsal  carinae  fading  out  beyond  the 
spiracles ;  rest  of  abdomen  highly  polished ;  exserted  portion  of  ovi- 
positor about  three-fifths  as  long  as  first  tergite. 

Pale  ferruginous,  with  abdomen  gradually  darkening  to  fuscous 
toward  apex,  postpetiole  narrowly  outlined  with  brown;  legs  nearly 
uniform  flavous,  antennae  flavcus  at  base  gradually  darkening  to 
pale  brownish  toward  apex,  wings  hyaline  with  veins  and  stigma 
pale  brownish. 

Type-locality. — Fort  George,  Florida. 

Type.—C2±.  No.  21633,  U.S.N.M. 

Described  from  one  female. 

Genus  THAUMATOTYPIDEA  Viereck. 

In  spite  of  its  strong  superficial  resemblance  to  Pezomachus  this 
genus  is,  in  head,  abdominal,  and  antennal  characters,  closely  allied 
to  Myersia  Viereck,  and  should  be  referred  to  the  Stilpnini,  from  all 
the  other  genera  of  which  it  is,  of  course,  at  once  distinguished  by  its 
entire  lack  of  wings  in  the  female  and  the  much  modified  thorax. 
The  male  is  not  known.  The  head  is  longer  both  antero-posteriorly 
and  dorso-ventrally  than  that  of  Myersia^  the  clypeus  is  more  dis- 
tinctly separated  with  larger  lateral  fossae,  the  malar  space  longer, 
the  first  flagellar  joint  less  distinctly  longer  than  the  second,  the  legs 
more  slender  with  the  hind  tibial  spurs  very  short,  the  first  tergite 
more  slender  with  the  spiracles  nearer  the  middle  and  the  postpetiole 
not  much  wider  than  the  petiole.  The  thorax  is  strongly  constricted 
in  the  middle  without  a  scutellum,  the  pronotum  relatively  large  and 
mesoscutum  much  reduced,  without  notauli,  the  wings  represented 
by  tubercles,  the  propodeum  separated  from  the  metapleura  by  strong 
carinae  and  with  a  complete  apical  carina  elevated  laterally  into 
strong  spine-like  projections.  The  abdomen  is  otherwise  very  like 
that  of  Myearia  even  to  the  short  lateral  traces  of  the  suture  between 
the  second  and  third  tergites  and  the  briefly  exserted  ovipositor. 
The  prepectal  carina  is  like  that  of  Myersia, 

Genus  THAUMATOTYPUS  (Foereter)  Brischke. 

Judging  from  descriptions  of  this  genus  and  its  included  species 
it  should  also  be  referred  to  the  Stilpnini,  the  only  marked  differ- 
ence between  it  and  Thaumatotypidea  Viereck  being  apparently  in 
its  possession  of  a  scutellmn. 
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Genus  AENOPLEX  (Foerster)  Ashmead. 

AENOPLEX  P0LYCHR0SIDI8,  new  ipeciei. 

In  my  key  to  the  North  American  members  of  the  genus*  this 
species  runs  closest  to  plesiotypus  Cushman,  but  is  markedly  distinct 
from  that  species  in  color.  In  this  respect  as  well  as  in  general 
habitus  and  length  of  ovipositor,  it  is  much  more  like  carpocapsae 
Cushman. 

Female. — Length,  4.5  mm. ;  antennae,  3  mm. ;  ovipositor,  0.75  mm. 
Differs  from  carpocapsae  Cushman  principally  as  follows :  Sculpture 
throughout  much  finer,  that  of  head  and  mesoscutum  opaque,  granu- 
lar rather  than  punctate;  clypeus  polished,  impimctate;  notauli 
weak;  areola  nearly  twice  as  long  as  wide,  but  little  wider  behind, 
petiolar  area  slightly  longer  than  wide;  abdomen  subopaque  granular 
basally,  polished  apically;  first  tergite  with  distinct  dorsal  carinae 
extending  beyond  the  middle;  ovipositor  about  a  third  as  long  as 
abdomen. 

Black,  with  three  basal  abdominal  segments,  legs  entirely,  and  two 
basal  segments  of  flagellum  testaceous ;  mandibles,  scape,  pedicel,  and 
third  flagellar  joint  piceous;  antennae  otherwise  black;  palpi  strami- 
neous ;  tegulae  whitish. 

Male. — ^Length,  5  mm. ;  antennae,  3.5  mm.  Differs  from  female  in 
having  the  sculpture  of  thorax  and  abdomen  stronger;  notauli  more 
distinct;  flagellum  entirely  black,  as  is  also  the  basal  segment  of  the 
abdomen. 

Host. — Polychroaia  vitea/na  Clemons. 

Type-locality. — North  East,  Pennsylvania. 

Type.— Cat.  No.  21629,  U.S.N.M. 

Described  from  one  pair  reared  April  11,  1917,  in  a  greenhouse  at 
Washington,  District  of  Columbia,  from  cocoons  of  the  host  collected 
in  October,  1916,  at  the  type-locality. 

(PHTGADEUON)    AENOPLEX   PHRTGANIDEAE    (Ashmead). 

A  female  and  three  males  of  this  species  have  recently  been  re- 
ceived. These  were  all  reared  by  F.  B.  Herbert,  of  the  Bureau  of 
Entomology,  from  the  same  host  as  the  type  material,  Phryganidea 
calif omica^  on  which  they  were  secondary  through  Itoplectis  heh- 
rensi  (Cresson).  Examination  of  the  host  remains  from  which  the 
type  male  was  reared  show  it  to  have  had  the  same  relation  to  the 
Phryganidea.  The  new  specimens  were  reared  under  Hopkins  U.  S. 
No.  14488  g  and  14488  d'^,  at  Palo  Alto,  California. 

The  following  description  is  drawn  from  the  types  and  the  new 
specimens: 

In  my  key  to  the  species  of  Aenoplex  runs  on  the  subopaque,  finely 
punctured  mesoscutum  to  nigrosoma  Cushman  but  differs  in  having 


»  Proc.  U.  8.  Nat  Mub,,  vol.  68,  1917.  p.  458. 
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the  abdomen  largely  or  entirely  red,  the  ovipositor  relatively  shorter, 
and  in  having  the  apical  carina  of  the  propodeum  practically  mutic. 

Female. — Length,  4.75  mm. ;  antennae,  8  mm. ;  ovipositor,  1.5  mm. 
Differs  from  niffrosoma  Cushman  otherwise  principally  as  follows: 
Head  not  distinctly  swollen ;  malar  space  about  as  long  as  basal  width 
of  mandible;  antennae  two-thirds  as  long  as  body,  25-jointed;  propo- 
deimi  transversely  striate  only  behind,  irregularly  roughened  above, 
the  areola  smooth,  broader  than  long,  hexagonal,  petiolar  area  stri- 
ato-granulate;  inner  spur  of  hind  tibia  more  than  a  third  as  long  as 
basitarsus;  abdomen  but  slightly  longer  than  head  and  thorax,  two 
basal  segments  and  third  (basally)  granular,  otherwise  polished; 
first  tergite  with  dorsal  carinae  gradually  weaker  beyond  middle  and 
not  reaching  nearly  to  apex;  ovipositor  two-thirds  as  long  as  ab- 
domen. 

Black,  with  abdomen  largely  or  wholly  red ;  antennae  reddish  fus- 
cous, usually  paler  at  base;  legs  entirely  rufo-testaceous,  the  hind 
tibiae  and  tarsi  very  slightly  darkened;  wings  hyaline;  tegulae 
stramineous;  abdomen  red,  the  petiole  at  extreme  apex,  and  com- 
pressed portion  laterally  usually  black.  The  type  female  has  the 
abdomen  and  antennae  entirely  red. 

Male, — ^Length,  4.75  mm. ;  antennae,  3.75  mm.  Very  like  female,  but 
with  sculpture  of  thorax,  propodeum,  and  abdomen  stronger,  first  and 
second  tergites  distinctly  striate,  areola  relatively  narrower;  abdomen 
with  a  greater  extent  of  black  both  basally  and  apically,  hind  tibiae  at 
apex,  and  their  tarsi  distinctly  inf  uscate ;  antennae  black,  scape  pale 
beneath. 

(HEBOTBLES)  AENOPLEX  COMP ACTUS  (AihniMd). 

Under  the  name  Hemiteles  compacttis  Cresson,  Ashmead  ^  included 
this  species  in  a  key  to  new  species  of  the  genus  Hemiteles.  This  is  the 
only  published  reference  to  the  species  except  that  in  Dalla  Torre's 
Catalogus  Hymenopterorum,  where  it  is  accredited  to  Ashmead.  The 
specimen  on  which  Ashmead  undoubtedly  based  his  characterization 
of  the  species  is  in  the  United  States  National  Museum.  It  is  labeled 
in  Cresson's  hand  "  compacta  Or?'*  and  in  Ashmead's  hand  "  Hemiteles 
compactus  Cr^  This  specimen,  although  not  so  labeled  by  Ashmead, 
must  be  considered  the  type  of  compactus  Ashmead.  The  only  de- 
scription of  the  species  consists  in  those  characters  in  the  key  which 
apply  to  it.  These  are  as  follows :  "  Wings  hyaline,  body  entirely 
black,  antennae  24-jointed,"  the  last  undoubtedly  variable. 

The  species  should  be  referred  to  the  genus  Aenoplex  rather  than  to 
Hemiteles, 

The  following  description  is  based  on  the  type  and  two  other 
specimens: 


>  Proc.  U.  S.  Nat.  Mus.,  vol.  12,  1890,  p.  898. 


Digitized  by  VjOOQ IC 


526  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  55. 

Female. — Type. — ^Length,  7  mm.;  antemiae,  5  mm.;  ovipositor,  2 
mm. 

In  my  key  to  the  species  of  Aenoplex  ^  it  does  not  ap^ree  strictly  with 
either  alternate  in  the  first  couplet,  the  mesoscutmn  being  opaque  with 
dense  minute  punctures,  especially  in  the  posterior  middle.  It  is, 
however,  more  closely  allied  to  Aenoplex  tUgrosoma  Cushman  than  to 
any  of  the  other  species,  differing  principally  as  follows:  Stouter, 
head  not  distinctly  swollen;  temples  more  strongly  rounded;  malar 
space  scarcely  shorter  than  basal  width  of  mandible;  antennae  rela- 
tively longer;  propodeum  hardly  striate  above,  more  irregularly 
roughened;  areola  much  wider  than  long,  about  half  as  wide  at  base 
as  at  apex ;  inner  spur  of  hind  tibia  less  than  one-third  as  long  as  basi- 
tarsus;  abdomen  but  slightly  longer  than  head  and  thorax;  first 
tergite  and  second  at  anterior  comers  striate,  abdomen  otherwise 
sculptured  as  in  mgrosoma;  first  tergite  relatively  broads,  fully  two- 
thirds  as  broad  at  apex  as  long;  the  spiracles  prominent;  evopositor 
little  more  than  half  as  long  as  abdomen. 

Black,  and  colored  like  mgrosoma^  except  that  the  antennae  and 
entire  hind  tibia  and  tarsus  are  fuscous,  the  tegulae  reddish,  and  the 
legs  generally  more  yellowish  than  reddish. 

Type.— Cat.  No.  21630,  U.S.N.M. 

No  locality. 

A  paratype  female  that  lacks  abdomen,  wings,  tips  of  antennae,  and 
most  of  the  legs  agrees  perfectly  in  head  and  thoracic  characters  with 
the  type.  The  third  specimen,  reared  from  CaUosanUa  promethea 
under  Bureau  of  Entomology,  No.  423  ^,  differs  from  the  type  princi- 
pally in  having  the  legs  and  antennae  darker  and  in  having  the  areola 
distinctly  emarginate  behind. 

Genua  ISADELPHUS  (Foerster)  Roman. 

Roman '  synonjonizes  this  genus  with  Cecidonomua  Bridgman,  and 
includes  inimicus  (Gravenhorst)  and  nigriventris  (Thomson).  The 
former  was  designated  by  Viereck"  as  the  genotype  of  laadelphua. 
According  to  the  priority  rule  hadelphus  Foerster  should  have  Ijeen 
used  as  the  generic  name.  Viereck  *  synonymizes  the  two  in  the  latter 
manner. 

Specimens  of  nigriventris  (Thomson)  and  inirrdcus  (Gravenhorst) 
determined  by  Boman  are  in  the  United  States  National  Museum  col- 
lection. These  specimens  disagree  somewhat  T^th  Foerster's  char- 
acterization of  the  genus  in  that  the  middle  lateral  areas  of  the  propo- 
deum are  not  especially  carinately  prominent  at  the  apex.  In  every 
other  way,  however,  they  do  agree.    The  swollen  head,  apically  com- 

»  Proc.  U.  S.  Nat  Mub..  vol.  58.  1917,  p.  469. 

■Natnrn.  Untemich.  dee  Sarekgebrlges,  vol.  4,  1909,  p.  288. 

•  Bull.  88.  U.  8.  Nat.  Miia.,  1914.  p.  76. 
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pressed  abdomen,  and  long  ovipositor  render  the  genus  easily  sep- 
arable from  the  other  genera  of  the  Hemitelini.  According  to  Roman 
the  bidentate  clypeus  is  not  a  character  of  generic  importance,  in 
which  he  is  undoubtedly  correct. 

The  following  new  species  has  the  body  and  ovipositor  even  longer 
and  more  slender  than  usual,  the  antennae  more  slender  with  longer 
joints,  the  legs  more  slender,  the  clypeus  without  apical  teeth,  and 
the  abdomen  more  strongly  compressed  than  either  of  the  species  here- 
tofore referred  to  the  genus.  In  Ashmead's  key  it  runs  best  to  Daictes 
Foerster. 

I8ADBLPHU8  EXTENSOR,  new  ■pedct. 

FeTnde. — ^Length,  6.6  mm.;  antennae,  5.6  mm.;  ovipositor,  8  mm. 
Head  and  thorax  clothed  with  very  fine,  short,  appressed,  cinereous 
pubescence,  vertex  and  temples  rather  full,  polished,  obscurely,  finely 
punctate;  frons  and  face  densely,  finely  punctate,  pubescence  of  face 
longer  and  more  dense;  clypeus  polished,  narrowly  subtruncate  at 
apex  with  a  narrow  inflection  at  either  side;  antennae  slender  with 
the  first  two  joints  about  five  times  as  long  as  thick,  the  second  slightly 
longer  than  first  and  the  third  shorter  than  the  first;  mesoscutum 
densely  punctate  medially,  the  prescutum  and  lateral  lobes  polished, 
weakly  punctate,  notauU  sharply,  though  briefly  impressed;  scutellum 
sparsely  punctate,  polished ;  pronotum  sparsely  punctate,  striate  pos- 
teriorly; mesopleura  obliquely  striate,  polished  above;  metapleura 
sparsely  punctate,  polished;  propodeum  cariaceous  above,  with  a 
tendency  to  punctuation  basally,  polished,  though  slightly  irregularly 
roughened  behind,  costulae  present  though  very  weak,  other  carinae 
laterad  of  the  median  carinae  obsolete,  areola  hexagonal,  about  as 
broad  as  long,  fully  twice  as  wide  at  apex  as  at  base;  abdomen  very 
slender,  strongly  compressed  beyond  second  tergite;  first  three  ter- 
gites  granulate,  others  polished,  first  nearly  twice  as  long  as  wide  at 
apex,  its  sides  slightly  outwardly  arcuate,  without  dorsal  carinae,  but 
with  broad,  weak  ridges  reaching  to  apex,  spiracles  only  slightly  be- 
yond middle;  hind  tarsus  distinctly  longer  than  tibia,  the  basitarsus 
nearly  as  long  as  remaining  joints  combined,  last  joint  but  little  longer 
than  the  fourth,  the  two  combined  barely  longer  than  the  third. 

Black;  antennae  brownish  towards  apex;  mandibles  reddish;  palpi 
fuscous;  tegulae  whitish;  wing  hyaline,  veins  and  stigma  brown; 
legs  bright  rufo-testaceous,  hind  tibiae  at  apex  slightly  and  all  tarsi 
infuscate. 

Type-locality. — ^Palo  Alto,  California. 

Type.— CKt.  No.  21632,  U.S.N.M. 

Described  from  three  females  collected  May  11,  1917,  on  Quercus 
agrifolia  by  F.  B.  Herbert 

The  two  paratypes  are  in  every  way  typical. 
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Genus  AMAUROMORPHA  Ashmead. 

Amauromorpha  Ashmead,  Proc  U.  S.  Nat.  Mus.,  vol.  29,  1915,  p.  410. 
Eriptemimorpha  Viebeck,  Proc.  U.  S.  Nat.  Mus.,  vol.  44,  1913,  p.  645. 

Comparison  of  the  types  of  the  genotypes  of  these  two  genera  fails 
to  disclose  any  generic  difference.  It  is  Cryptine  rather  than  Ophio- 
nine  as  placed  by  Viereck  and  allied  by  its  minute  areolet  to  Mesos- 
tenus  Gravenhorst 

Genns  PANARGYROPS  (Foerster)  Schmiedeknecht. 

In  an  earlier  paper  ^  I  tabulated  the  North  American  species 
of  Bathythrix  (Foerster)  Howard  and  described  a  new  species  under 
the  name  B.  tibialis.  Further  study  shows  this  to  agree  better  with 
the  present  genus  as  represented  by  the  genotype,  Panargyraps 
claviger  (Taschenberg).  These  two  genera  are  placed  in  differ^it 
tribes  by  practically  all  writers  because  of  the  fact  that  one  has  the 
areolet  open  and  the  other  has  it  closed.  It  is  my  opinion  that  this 
character,  far  from  being  of  tribal  rank,  is  not  even  of  generic  value. 
Certainly  the  two  genera  under  discussion  are  very  closely  related, 
surely  as  closely  as  subgenerically,  the  genotypes  representing  the 
extremes  of  variation  within  the  genus.  Thomson,  who  it  seems  to 
me,  was  one  of  the  best  interpreters  of  the  value  of  characters,  who 
has  worked  with  Ichneumonidae,  placed  in  his  genus  Leptocryptus 
(isogentopic  with  Panargyrops)  species  typical  of  both  of  Foers- 
ter's  genera  as  represented  by  the  genotypes,  as  well  as  some  that  run 
in  Foerster's  key  to  Thysiotoms  and  ApsUops^  although  not  agree- 
ing with  the  subsequently  first  included  species  of  those  genera. 

The  following  new  species  is  typical  of  the  genus : 

PANARGTROPS  THOBACICUS,  new  ipedM. 

Compared  with  (BcUkythrix)  Panargyrops  tibialis  (Cushman) 
differs  as  follows: 

Female. — ^Length,  6  mm.;  antennae,  4  mm.;  ovipostor,  2.8  mm. 

Malar  space  barely  a  third  as  long  as  basal  width  of  mandible 
(this  character  is  wrongly  stated  in  the  description  of  tibialis;  it 
should  read  "malar  space  slightly  less  than  half  as  long  as  basal 
width  of  mandible") ;  first  tergite  not  distinctly  wider  at  apex  than 
at  spiracles  (in  tibialis  the  postpetiole  is  somewhat  swollen). 

Head  black,  mandibles  and  palpi  whitish,  antennae  brown,  the 
scape  paler  below;  prothorax  entirely  and  mesoscutum  except  for 
piceous  spot  occupjring  most  of  the  prescutum,  the  scutellum,  the 
postscutellum,  and  the  alar  region  rufotestaceons;  thorax  otherwise 
and  propodeum  piceous  black;  tegulae  and  front  and  middle  legs  ex- 
cept middle  tarsi,  which  are  fuscous,  whitish ;  hind  leg  testaceous  with 
trochanter  and  base  and  apex  of  femur  slightly  infuscate,  the  tibia 

^  Proc.  U.  S.  Nat  Mns^  vol.  58,  1917,  p.  458. 
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and  tarsus  fuscous;  wings  hyaline;  abdomen  pioeous,  the  tergites 
narrowly  margined  with  whitish;  the  second  with  conspicuous  pale 
gastrocoeli  distant  from  the  base. 

Type-locality. — ^Lawrence,  Kansas. 

Typc^fit.  No.  21640,  U.S.N.M.  One  female  taken  July  10, 1896, 
\}j  Hugo  Eahl. 

Genus  SPILOCRTPTUS  Thomson. 

8PILOGRTPTU8  BXANNUUITUS,  iMir  ipMiM. 

Female. — ^Length,  5.5  mm. ;  antennae,  4.6  mm. ;  ovipositor,  1.6  mm. 

Differs  from  polyohro&idia  Cushman  *  principally  as  follows : 

Head  granularly  subopaque,  more  strongly  so  on  face;  vertex  con- 
vex behind  the  ocelli,  ocdpital  carina  not  subangulate  medially; 
antennae  longer  and  more  slender,  first  joint  of  flagellum  at  least 
itve  times  as  long  as  thick;  propodeal  spiracle  small,  broadly  oval; 
areolet  large,  the  intercubiti  nearly  parallel.  Abdomen  with  second 
and  third  tergites  basally  shagreened,  with  sparse,  weak  punctures, 
otherwise  polished;  first  tergite  stouter,  nearly  three  times  as  wide 
at  apex  as  at  base;  ovipositor  about  half  as  long  as  abdomen. 

Head  with  scape  and  pedicel,  thorax,  and  abdomen  beyond  third 
tergite  black,  seventh  tergite  with  a  very  small  white  spot;  first  three 
tergites  bright  rufo-tastaceous;  flagellum  and  palpi  fuscous,  tiie 
former  not  annulated  with  white;  mandibiles  and  tegulae  piceous; 
legs,  except  apices  of  hind  femora  and  tibiae  and  apical  joints  of  all 
tarsi,  which  are  more  or  less  blackish,  bright  rufo-testaceous;  wing 
slightly  brownish. 

Male. — ^Length,  6  nmi. ;  antennae,  6  mm.  Aside  from  its  usual  more 
slender  form  and  longer  antennae  differs  from  female  principally  in 
having  the  testaceous  of  abdomen  and  legs  less  brilliant,  the  antennae 
nearly  black,  the  hind  tarsi  blackish  nearly  to  the  base,  and  in  lack- 
ing the  white  abdominal  spot. 

Host. — Polychrosis  viteana  Clemons. 

Type-locality. — North  East,  Pennsylvania. 

Type.— Ctit  No.  21628,  U.S.N.M. 

Nine  females  and  14  males  reared  by  the  writer  from  pupae  of  the 
grape-berry  moth  under  Quaintance  No.  14440.  In  size  these  vary 
from  the  size  of  the  types  down  to  4  mm.,  the  smallest  specimen  being 
a  female  (paratype  h).  This  specimen  is  also  colored  more  like  the 
male.    Paratopes  e-h  (females)  lack  the  white  abdominal  spot. 

Below  are  described  a  new  genus  and  a  number  of  new  species 
discovered  in  the  United  States  National  Museum.  In  order  to  prop- 
erly define  these  it  seamed  advisable  to  discuss  rather  fully  the  genera 
to  which  they  are  assigned,  and,  since  there  has  been  considerable 


»  Proc.  U.  S.  Nat  Mn*.,  vol.  58,  1917,  p.  461. 
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confusion  in  regard  to  the  position  which  one  of  the  genera  should 
occupy,  to  attempt  to  determine  the  relation  which  the  group  bears  to 
the  other  groups  in  the  Ichneumonidae.  It  is  hoped  that  this  has 
been  accomplished. 

The  genus  Hdcostizua  (Foerster)  Dalla  Torre  {=  Brachycentrus 
Taschenberg)  has  been  variously  assigned  to  the  Cryptinae  and  the 
Tchneumoninae  (Pimplinae),  to  the  former  because  of  its  pentagonal 
areolet,  carinate  propodeum,  petiolate  first  tergite,  and  very  faintly 
impressed  stemauli,  and  to  the  latter  because  of  its  evident  affinities 
with  EofUkrus  Gravenhorst  and  its  strongly  Pimpline  habitus.  Cryp- 
toideus  Ashmead  was  referred  by  its  author  to  the  Cryptinae,  where 
Viereck  also  placed  his  synonymous  Xylophruridea.  All  of  the 
authors  who  have  placed  these  genera  in  the  Cryptinae  have,  how- 
ever, been  content  to  leave  Echthrus  in  the  Pimplinae  in  spite  of  the 
fact  that  it  has  all  of  the  Cryptine  characters  mentioned  even  more 
strongly  developed  than  has  either  of  the  other  genera.  Rohwer^ 
reverses  the  arrangement,  placing  Helcostizus  in  the  Pimplinae  and 
EokthruB^  at  least  as  represented  by  the  American  species,  in  the 
Cryptinae  on  the  lack  of  the  stemauli  in  the  former  and  their  pres- 
ence in  the  latter,  making  this  the  final  character  for  separating  the 
two  subfamilies.  It  seems  evident,  however,  that  the  very  peculiar 
inflated  front  femora,  truncate  apical  joint  of  the  antenna,  and  me- 
dially dentate  clypeus  should  be  taken  as  evidence  of  their  relation 
to  each  other  rather  than  that  they  should  be  separated  by  a  character 
that  shows  such  variation  as  does  the  strength  of  the  stemauli  even 
in  the  true  Cryptinae. 

To  the  present  writer  it  seems  that  these  three  genera  and  prob- 
ably Xylophrwrus  (Foerster)  Schmiedeknecht  *  form  a  connecting 
link  between  the  Ichneumoninae  and  the  Cryptinae  not  exactly  refer- 
able to  any  at  present  recognized  tribe  in  either  subfamily,  but  Cryp- 
tine rather  than  Ichneumonine.  Through  Cryptoidevs  the  group  is 
much  more  closely  related  to  Cryptua  than  to  any  genus  in  the  Ich- 
neumoninae. In  the  typical  Cryptus  the  general  form  and  structure 
is  very  similar  to  that  of  Gryptoideua^  the  clypeus  is  of  similar  struc- 
ture though  lacking  the  median  tooth,  the  venation  is  the  same,  the 
propodeal  carination  is  similar,  the  first  tergite  is  similar,  and  the 
front  tibiae  are  swollen,  though  not  distinctly  inflated  nor  distinctly 
constricted  at  the  base. 

All  of  the  species  discussed  will  run  more  or  less  satisfactorily  in 
Ashmead's  key  to  the  Cryptini  to  either  Xylophrwrus  or  Cryptoideus. 

The  recent  discovery  in  the  United  States  National  Museum  of  an 
imdescribed  species  representing  an  apparently  new  genus  belonging 

» Proc.  Bnt  Soc.  Wash.,  Tot  16,  1918,  p.  186. 

'The  writer  is  not  famlllajl  with  Xylophruru9,  bat  from  description  it  seems  to  b« 
rather  closely  allied  to  0rypMd«u9  Ashmead. 
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to  the  group  accentuates  the  relation  of  Helcostizus  to  the  rather  dis- 
similar appearing  Cryptoidevs. 
The  following  key  will  serve  to  distinguish  the  three  genera : 

Areolet  smaU  or  not  defined,  second  intercubitus  wanting  or  very  weak; 
nermlus  postfurcal;  nervellus  strongly  antefurcal;  sculpture  of  body 
largely  finely  granulate ;  propodeum  and  metapleurum  separated  by  a  sharp 
carina;  first  abdominal  segment  not  or  barely  longer  than  second,  broad, 
only  subpetlolate,  its  ventral  margin  straight;  clypeus  sharply,  angulately 
inflexed  beyond  middle;  the  entire  habitus  of  the  insect  strongly  Ichneu- 
monine  (Pimpline) ^elcostizus  (Foerster)  DaUa  Torre. 

Areolet  large,  complete,  the  intercubiti  strongly  convergent  above;  nervulus 
antefurcal;  nerveUus  postfurcal  or  subperpendicular,  never  antefurcal; 
body  sculpture  strong,  rough,  that  of  abdomen  less  strongly  so;  first  ab- 
dominal segment  usually  distinctly  longer  than  second,  slender,  distinctly 
petiolate,  its  ventral  margin  decurved;  clypeus  not  angulately  infiexed; 

habitus  Cryptine 1. 

1.  Head  strongly  transverse,  cheeks  not  swollen,  temples  narrow,  their  cephalo- 
candad  diameter  much  less  than  that  of  the  eye ;  propodeum  with  only  the 
basal  transverse  carina  developed,  this  but  slightly  curved  in  the  middle,. 
basal  median  area  not  at  all  indicated,  spiracle  far  from  base ;  first  tergite 
with  vary  weak  dorsal  carinae,  the  spiracle  in  or  sUghtly  before  the  mid- 
dle; head  and  thorax  white  marked;  wings  not  banded;  front  femur  in 
female  concave  below Cryptohelco8tizu9,  new  genus. 

Head  strongly  swollen,  temples  broad,  their  cephalo-candad  diameter  nearly  or 
quite  as  long  as  that  of  the  eye ;  propodeum  with  the  apical  carina  more  9r 
less  developed,  sometimes  obsolete  medially,  the  anterior  subangulate  or 
strongly  curved  medially,  basal  median  area  more  or  less  defined,  spiracle 
very  close  to  the  base ;  first  tergite  with  strong  dorsal  carinae,  the  spiracle 
behind  the  middle;  head  and  thorax  without  white  markings;  wings 
banded  or  at  least  infuscate  in  the  region  of  the  stigma ;  front  femur  not 
concave  below Cryptoideus  Ashmead. 

Genus  HELCOSTIZUS  (Foerster)   Dalla  Torre. 

Brachycentm^  Taschenbebo,  Zeitschr.  Qesammten.  Natur.,  vol.  25,  1865, 

p.  106. 
Meaocryptut  Thomson,  Opusc.  Ent,  fasc.  5,  1873,  p.  519. 
Astemaulax  Yiebbck,  Proc.  U.  S.  Nat  Mus.,  vol.  42, 1912,  p.  632. 

KBX  TO  NOBTH  AMBBICAN  8PBCIE8,  rSMALBS  ONLT. 

Propodeum  with  two  distinct  transverse  carinae,  petlolar  area  strongly,  longi- 
tudinally rugose;  second  intercubitus  entirely  lacking,  the  areolet  not 
defined bicarinatus^  new  species. 

Propodeum  with  only  one  transverse  carina ;  areolet  defined  by  position 1. 

1.  Hind  tibiae  and  tarsi  black  with  sharply  defined  white  basal  annuli 2. 

Hind  tibiae  unicoloroua 3. 

2.  Annulus  of  antenna  embracing  several  joints;  propodeum  not  polished  at 

base;  first  tergite  with  broad,  indistinct  carinae flakei  (Viereck). 

Annulus  of  antenna  very  small;  propodeum  polished  fit  base;  first  tergite 

without  carinae canadensis  (Provancher). 

8.  First  tergite  nearly  as  wide  at  apex  as  long;  meaoscutum  black;  vertex 

opaque  shagreened yukonensis  (Ashmead). 

First  tergite  much  longer  than  wide  at  apex;   mesoscntum  red;   vertex 

polished rtifiscutum,  new  species. 
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HBLCOSTIZU8  BIGABINATU8.  mw 

Differs  from  all  other  species  known  to  me  in  the  possession  of  the 
apical  carina  of  the  propodeum  with  strongly  rugose  petiolar  area 
and  the  entire  loss  of  the  second  intercubitus,  the  areolet  not  being 
defined  even  by  position.  In  other  respects  differs  only  in  minor 
details  from  fiskei  (Viereck). 

Female. — ^Length,  10  mm.;  antennae,  6  mm.;  ovipositor,  1.5  mm. 
Head  rather  strongly  transverse,  cephalo-candad  length  of  temple 
barely  half  that  of  eye;  distance  between  occipital  carina  and  poster- 
ior ocellus  scarcely  longer  than  postocellar  line;  face  densely,  finely 
punctate;  clypeus  without  a  distinct  median  tooth;  malar  space 
shorter  than  basal  width  of  mandible;  thorax  above  densely,  finely 
pimctate,  laterally  irregularly  striato-punctate;  propodeum  with 
two  transverse  carinae,  coarsely  granulate  above,  rugose  laterally  and 
posteriorly,  spiracle  much  nearer  to  base  than  to  basal  carina ;  areolet 
not  indicated,  the  second  intercubitus  wanting;  abdomen  coarsely 
granular,  first  tergite  about  three-fourths  as  wide  at  apex  as  long, 
strongly,  almost  subangulately,  elevated  with  dorsal  carinae  broaden- 
ing out  posteriorly  into  strong  ridges. 

Black;  with  antennal  annulus  embracing  more  or  less  of  flagellar 
joints  6-9,  palpi,  tegulae,  and  extreme  apices  of  middle  abdominal 
segments  white,  legs  largely  red,  front  coxae  black,  the  extreme  apex 
white,  the  tibia  and  tarsus  black  with  white  basal  annuli,  the  same 
pattern  but  less  distinct  on  middle  leg. 

Type-looaUty, — ^Falls  Church,  Virginia. 

Type.—C2it.  No.  21684,  U.S.N.M. 

Described  from  a  single  female  taken  April  28,  1917,  by  Wm. 
Middleton. 

HBLCOSnZUS  nSKEI  (VtoTMk). 

Aatemaulaw  ftskei  Vikrbok,  Proc  U.  S.  Nat  Mas.,  voL  42,  1912,  p.  632. 
HelcMtizus  fiskei  (Viereck)  Rohwbb,  Proc.  Bnt  Soc.  Wash.,  vol.  15,  1013, 
p.  18&. 

Except  for  the  lack  of  the  apical  carina  of  the  propodeum  and  the 
defined  areolet  this  q)ecies  differs  from  iicarinatus  Cushman,  de- 
scribed above,  principally  as  follows:  Cephalo-candad  length  of  tem- 
ples more  than  half  as  great  as  that  of  the  eye;  distance  between 
occipital  carina  and  posterior  ocelli  much  longer  than  postocellar 
line;  malar  space  subequal  to  basal  width  of  mandible;  clypeus  with 
a  distinct,  median  tooth ;  punctuation  of  entire  body  much  finer  and 
less  dense,  the  propodeum  being  without  rugulosity  and  very  finely 
reticulate  granulate  as  is  also  the  abdomen ;  propodeal  spiracle  about 
midway  between  base  and  basal  carina;  first  tergite  nearly  as  wide  at 
apex  as  long;  color  practically  the  same  except  that  inflated  portion 
of  front  tibia  is  whitish  with  an  obscure  dark  stripe  in  front,  and  the 
antennal  annulus  is  confined  to  joints  6-8. 

Bepresented  only  by  the  unique  type.  r^r^r^r^}r> 
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HBLCOSnZUS  CANADENSIS  (PivrandMr). 

Mesachorui  canadensis  Pbovancheb,  Nat  Can.,  vol.  6,  1874,  p.  299. 
Echthrus  canadensis  Pboyancheb,  Faun.  Ent  Can.  Hym.,  1888,  p.  486. 

I  have  not  seen  this  species  but  Mr.  Rohwer,  who  has  examined  the 
type,  says  that  it  is  a  Helcostizus  and  most  likely  the  same  as  fiskei 
Viereck.  The  characters  used  in  the  key  are  the  only  ones  in  the 
description  of  canadensis  with  which  the  type  of  fiskei  does  not  agree. 
Provancher  says  of  canadensis  ^'metathorax  liss6  a  la  base,  ponctu^ 
au  sommet."  In  fiskei  the  polished  portion  is  at  the  apex  and  the 
sculptured  portion  at  the  base.  This  condition  is  certainly  the  more 
natural  one  and  it  seems  likely  that  Provancher  inadvertently  re- 
versed his  statement.  The  difference  between  no  dorsal  carinae  on 
the  first  tergite  and  the  condition  found  in  fiskei  may  very  easily  be 
an  individual  variation  as  is  certainly  the  size  of  the  antennal 
annulus.  It  is  very  likely  that  fiskei  will  have  to  fall  as  a  synonjrm 
of  canadensis. 

HBLCOSTIZUS  TUKONBNSIS  (AdiBMd). 
Pimpla  yukonensis  Abhmbao,  Proc.  U.  S.  Nat  Mns.,  voL  12,  1890,  p.  445. 

Compared  with  Heloostieus  bioarinatus  Cushman,  described  above, 
the  type  differs  as  follows:  Cephalo-caudad  length  of  temple  much 
more  than  half  that  of  eye ;  distance  of  occipital  carina  from  posterior 
ocellus  much  longer  than  postocellar  line;  malar  space  longer  than 
basal  width  of  mandible ;  clypeus  with  a  median  tooth ;  general  sculp- 
ture of  body  finely  granular  with  scattered,  weak  punctures,  more 
dense  on  face  and  in  middle  of  mesoscutum;  propodeum  with  only 
one  transverse  carina,  finely  reticulato-granulate  above,  irregularly 
longitudinally  striate  posteriorly,  spiracle  but  little  nearer  to  base 
than  to  carina;  aerolet  defined;  first  tergite  with  dorsal  carinae  even 
less  distinct  beyond  summit,  nearly  as  wide  at  apex  as  long. 

Black  with  piceous  cast,  especially  on  face,  and  sides  of  thorax  and 
abdomen;  antennal  annulus  confined  to  flagellar  joints  6  and  7; 
palpi  piceous;  middle  and  hind  tibiae  and  tarsi  uniform  fucous  with- 
out basal  annuli ;  front  coxae  uniform  piceous. 

More  closely  allied  to  the  genotype  Hdcostizvs  hrachycentrus 
(Gravenhorst),  which  disagrees  with  the  above  description  prin- 
cipally in  having  the  propodeum  without  striation  b^nd,  the  spiracle 
almost  exactly  half  way  between  the  base  and  the  carina,  and  in  lack- 
ing the  black  color  at  the  apices  of  the  hind  femora. 

The  single  paratype  is  essentially  like  the  type. 

HELCOSnZUS  RUFISCUTUll  n«w  fpeciM. 

Distinct  from  all  of  the  other  North  American  species  in  the 
largely  red  mesothorax,  white  front  and  middle  coxae  and  trochanters, 
and  the  narrow,  weakly  arched  first  tergite. 
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Female. — Length,  6.5  mm.;  antennae,  4.6  nmi.;  ovipositor,  1  nmL 

Very  similar  in  structure  and  sculpture  to  yukonensis^  except  that 
the  malar  space  and  temples  are  slightly  shorter,  and  the  first  tergite 
is  only  about  two-thirds  as  wide  at  apex  as  long,  only  weakly  arched, 
and  without  dorsal  carinae. 

Inner  orbits,  cheeks,  clypeus,  and  scape  and  pedicel  below  reddish; 
flagellar  annulus  embracing  the  sixth  and  portions  of  the  fifth  and 
seventh  joints;  palpi,  propleura,  beneath,  lower  and  upper  hind  mar- 
gins of  pronotum,  wing-base,  tegula,  a  line  below,  front  and  middle 
coaxe  and  trochanters,  and  the  extreme  apices  of  all  tergites  and 
sternites  white;  mesothorax  above  and  below  largely  rufous,  notauli 
black,  running  into  a  triangular  brownish  spot  posteriorly,  scutel- 
lum  rufous,  space  around  bases  of  wings  blackish;  metapleura  bright 
reddish  piceous,  the  sterum  rufous;  body  otherwise  black  to  piceous; 
legs,  except  as  noted,  pale  testaceous,  the  front  and  middle  pairs 
paler,  their  tibiae  whitish  above. 

Host. — Pldoeosinus^  species. 

Type-locality. — Cypress  Point,  Monterey,  California. 

Type.— CB.t.  No.  21635,  U.S.N.M. 

Described  from  one  female  bearing  the  label  "  Parasite  from  gal- 
lery of  Phloeosinus  sp.  on  Cupressus  macrocarpa^  1903,  Hopk.  det. 
No.  18." 

CRYPTOHELCOSTIZUS,  new  genus. 

Eelated  to  Helcoatizua  (Foerster)  Dalla  Torre  and  Gryptoideus 
Ashmead,  from  which  it  is  readily  distinguished  by  the  characters 
used  in  the  key. 

Runs  in  Schmiedeknecht's  key  (Genera  Insectorum)  on  the  pos- 
session of  a  clypeal  tooth  to  Xylophrurus  Foerster,  but  differs  in 
having  the  head  strongly  transverse  with  the  temples  short  and  nar- 
row; in  lacking  the  dark  alar  bands;  in  the  rather  small  clypeal 
tooth;  in  the  nongibbous  mandibles;  in  the  oval  propodeal  spiracles; 
in  the  weak  petiolar  carinae;  in  having  the  spiracles  of  the  first 
tergite  in  or  slightly  before  the  middle. 

Type. — Cryptohelcostizus  rwfigaster^  new  species,  described  below. 

CRYPTOHELCOSTIZUS  RUFIGASTEB,  ii«w  ipmIm. 

Female. — ^Length,  11  nmi.;  antennae,  8  mm.;  ovipositor,  3  mm. 
Head  in  front  densely  rugoso-punctate,  the  sculpture  fading  out  be- 
hind the  eyes,  temples  and  cheeks  polished,  impunctate;  clypeus  very 
short,  subimpressed  beyond  middle,  broadly,  subemarginately  tnm- 
cate,  the  edge  granular  with  a  slight  median  tooth;  malar  space 
slightly  more  than  half  as  long  as  basal  width  of  mandible;  cheeks 
slightly  convex,  temples  flat,  sharply  sloping,  their  cephalo-caudad 
length  less  than  a  third  that  of  the  eye;  thorax  generally  mgoso- 
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punctate,  lobes  of  the  mesoscutum  and  the  scutellum  polished,  with 
separated  punctures,  notauli  deep  and  extending  well  back,  where 
they  end  in  a  depressed  area,  which  with  the  notauli  is  heavily  sculp- 
tured; stemauli  entirely  absent;  a  small  highly  polished  area  in 
upper  hind  comer  of  mesopleurum;  propodeum  transversely  rugu- 
loso-punctate,  less  strongly  so  in  front  of  the  transverse  carina, 
spiracle  oval,  midway  between  base  and  carina;  abdomen  elongate 
fusiform,  subpolished,  with  fine  scattered  punctures;  first  tergite 
barely  half  as  wide  at  apex  as  long,  with  a  median  longitudinal  im- 
pression, spiracles  at  the  middle;  exserted  portion  of  ovipositor 
about  half  as  long  as  abdomen;  legs  slender. 

Black;  with  abdomen  and  legs  largely  red;  a  nearly  complete 
orbital  ring,  basal  transverse  mark  on  clypeus,  a  minute  spot  at  base 
of  each  mandible,  dorsal  margin  of  pronotum,  tegulae  at  base,  post- 
scutellum,  and  minute  mark  on  each  side  of  posterior  face  of  propo- 
deum, pale  yellowish ;  palpi  piceous ;  antennae  black  with  yellowish 
annulus  embracing  flagellar  joints  8  to  9;  coxae  and  basal  joints  of 
all  trochanters  black,  legs  otherwise  reddish  testaceous,  the  hind 
tibiae  and  tarsi  somewhat  darkened;  wings  hyaline,  faintly  brown- 
ish, veins  and  stigma  blackish,  their  bases  together  with  the  apices 
of  the  tegulae  brown ;  abdomen  rufous  with  the  lateral  margins  of 
tergites  2-5  and  apices  of  3-5  blackish;  sheath  of  ovipositor  black. 

A  female  paratype  is  essentially  like  the  type  but  lacks  the  black- 
ish color  of  the  abdomen  and  the  pale  markings  of  the  head  are  less 
conspicuous. 

Male. — ^DiflFers  from  female  principally  as  follows;  abdomen  slen- 
der and  subparallel-sided ;  first  tergite  narrower  with  longitudinal 
impression  weak  or  absent;  spots  on  mandible,  postscutellum,  and 
propodeum  lacking;  antennae  not  annulated;  hind  tibiae  infuscate, 
tarsi  black  with  third  and  fourth  joints  white ;  abdomen  in  allotype 
entirely  red,  in  paratype  male  black  at  apex. 

Hosts. — ChrysohotJvris  mdli  and  Agrihis  angeUcus. 

Type-locaUty. — ^Harold,  California. 

Type.—C9X.  No.  21686,  U.S.N.M. 

Described  from  the  above  two  females,  reared  under  United  States 
Department  of  Agriculture,  Bureau  of  Entomology,  Na  6184^,  April 
10  and  2,  1894,  respectively,  from  the  former  host  in  apple,  and  two 
males  from  Los  Gatos,  California,  reared  by  H.  E.  Burke  under 
Hopkins  U.  S.  Nos.  14505a2x  and  14653a'  parasitic  on  Agrilus  angel- 
icus  in  Quercus  agrifoUa. 

Strikingly  Cryptine  in  general  appearance  this  species  has,  never- 
theless, a  strong  resemblance  to  the  species  of  the  genus  Helcostizus^ 
although  agreeing  with  Cryptoideus  in  most  of  the  characters  that 
separate  those  two  genera. 
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Genus  CRTPTOIDEUS  Ashmead. 

Xylaphruridea  Yiebsck,  Proc.  U.  S.  Nat  Mus.,  vol.  42, 1912,  p.  646. 
In  Schmiedeknecht's  key  to  the  Cryptini  (Grenera  Insectorum)  the 
genotype  runs,  on  most  of  the  characters  used,  to  Xylophrurus  Foer- 
ster,  but  differs  from  his  description  of  that  genus  in  having  the  head 
strongly  transverse  though  wide  behind  the  eyes;  the  mandibles  not 
gibbous  at  the  base;  propodeal  spiracles  very  broad  oval;  abdomen 
stout  Within  the  genus,  as  defined  by  the  species  here  included,  there 
is  marked  variation  in  all  of  the  above  characters  except  that  of  the 
mandibles.  The  genotype  of  Xylophunaidea^  Cryptoideus  agriU 
(Viereck) ,  has  the  temples  very  long  and  broad,  while  one  of  the  new 
species,  Cryptoideus  hicolor^  has  the  abdomen  rather  slender  and  the 
spiracles  long  oval.  This  leaves  the  mandibular  character  as  the  only 
irreconcilable  one  to  separate  the  two  genera. 

KVt  TO  MOBTH  AUMBICAM  VPWCTMB,  nMALBS. 

Black  with  abdomen  red bioolor,  new  species. 

Black 1 

Ferruginous 2 

1.  Legs  largely  red nubiUpennis  (Oresson). 

ij&gB  black a 

2.  Ifalar  space  longer  than  basal  width  of  mandible;  propodeal  spiracle  elon- 

gate  ^ luotw}9us   ( Provancher ) . 

Blalar  qmce  shortar  than  basal  width  of  mandible;   propodeal  spiracle 

round agrili  Viereck 

8.  Head  posteriorly  wider  than  eyes;  apical  carina  of  propodeum  obsolete  me- 
dially  fa9ciatu9    (Ashmead). 

Head  posteriorly  not  wider  than  eyes 4 

4.  Apical  carina  of  propedeum  broadly  interrupted  in  the  middle;  wings  very 

dark  purplish  brown purjmripennia  (Oresson). 

Apical  carina  of  propodeum  complete ;  wings  subhyaline 5 

5.  Head  behind  the  eyes  as  broad  as  the  eyes,  the  temples  not  sloping,  mostly 

ferruginous;  antennae  white  annulate;  areola  not  at  all  defined  laterally, 

the  basal  carina  subangulate  medially rufus,  new  species. 

Head  behind  the  eyes  narrower  than  the  eyes,  the  temples  sloping,  mostly 
black ;  antennae  not  annulated ;  areola  defined  laterally,  the  basal  carina 
broadly  curved  medially sitkenttM  Ashmead. 

GBTPT0n>BUS  AGRIU  (Vtorack). 
Xylophruridea  affriU  Viebbck,  Proc  U.  S.  Nat  Mus.,  vol.  42,  1912,  p.  646. 

Some  additional  characters  of  this  species,  drawn  from  type  ma- 
terial, that  help  in  distinguishing  it  from  related  species  are  as  fol- 
lows: Temples  slightly  wider  than  eyes,  straight  for  most  of  their 
length,  then  abruptly  rounding  off  to  the  occipital  carina ;  posterior 
orbits  only  obscurely  brownish;  malar  space  shorter  than  basal 
width  of  mandible;  first  joint  of  flagellum  longer  than  second; 
stemauli  weakly  indicated  anteriorly ;  propodeal  spiracle  round ;  basal 
carina  of  propodeum  not  curved  medially  to  base  and  with  a  rather 
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distinct  basal  area ;  apical  carina  broadly  interrupted  medially ;  wings 
hyaline  with  fuscous  stigmal  and  apical  bands,  nervellus  broken  be- 
low the  middle;  exerted  portion  of  ovipositor  distinctly  less  than  half 
as  long  as  abdomen. 

CRTPTOn>EUS7  LUCTU08US  (Piwrmnchw). 

Me9ochorus  luctuosus  Pbovancheb,  Nat  Can.,  vol.  6,  1874,  p.  2d9. 
EcMhruM  luctw)8us  Pbovancheb,  Faun.  Ent  Can.,  Hym.,  1883,  p.  486. 

Because  of  the  elongate  spiracle  this  species  is  somewhat  doubtfully 
referred  to  the  genus,  but  in  all  other  ways  it  seems  to  agree  very  well. 
Notes  by  Mr.  Bohwer,  who  has  seen  the  type,  furnish  the  following 
characters  which  distinguish  it  from  agriU  (Viereck) :  malar  space 
longer  than  basal  width  of  mandibles;  eyes  rimmed  with  red;  first 
and  second  flagellar  joints  subequal;  sternauli  indicated  posteriorly 
but  not  anteriorly,  nervellus  broken  at  the  middle;  basal  carina  of 
propodeimi  curving  apparently  to  base  of  segment;  wings  dusky  with 
brownish  oblique  band  below  stigma. 

Other  characters  noted  by  Mr.  Rohwer,  which  evidently  ally  it 
closely  to  Cryptoideua  and  especially  to  agrUi  are:  clypeus  rounded, 
well  defined  laterally  but  not  basally ;  inner  margins  of  eyes  parallel ; 
front  femora  swollen  beneath  from  base  to  beyond  middle;  occipital 
carina  strong;  posterior  orbits  narrower  than  eye;  head  coarsely 
punctured;  notauli  present  anteriorly;  thorax  with  coarse  punctures; 
nervulus  antefurcal;  discocubital  vein  with  a  stump;  pleural  carina 
of  propodeum  represented  by  a  faint  groove;  apical  carina  present 
laterally;  propodeum  punctured  basad  of  first  carina,  behind  it  longi- 
tudinally striato-punctate. 

According  to  Provancher  the  ovipositor  is  nearly  as  long  as  the 
abdomen. 

CBTPTOmBUS  NUBIUPBNNIS  (Ctchmi). 

CryptuB  nubilipennis  Cresson,  Proc.  Ent.  Soc.  Phila.,  vol.  3,  1864,  p»  291. 
Echthrus  nuhUipennia  Harbtngton,  Can.  Ent,  vol.  25,  1893,  p.  31. 

Differs  from  offriU  (Viereck)  principally  as  follows:  Head  behind 
slightly  narrower  than  eyes,  temples  strongly  convex ;  posterior  orbits 
distinctly  brownish;  flagellar  joints  1  and  2  subequal;  propodeal 
carinae  strong,  the  apical  very  high  on  upper  hind  angles;  wings 
yellowish  with  pale  brownish  bands;  legs  beyond  trochanters,  except 
apices  of  hind  tibiae,  the  hind  tarsi,  and  the  bases  of  the  front  and 
middle  femora,  which  are  fuscous,  red;  ovipositor  nearly  as  long 
as  the  abdomen. 

CRTPTOmBUS  BICOLOB*  m&w  uptim. 

Differs  from  all  the  species  here  included  in  coloration. 

Female. — ^Length,  8.5  nmi. ;  antennae,  6.5  mm. ;  ovipositor,  3.5  mm. 
Head  and  thorax  densely,  rather  coarsely,  pimctate,  striately  so  on 
temples  and  the  pleura;  head  seen  from  above  as  broad  behind  the 
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eyes  as  are  the  eyes,  temples  strongly  convex,  occiput  rather  shal- 
lowly  concave,  cephalo-caudad  length  of  temple  subequal  with  that 
of  the  eye ;  head  from  in  front  nearly  round,  the  cheeks  strongly  con- 
vex, face  slightly  narrower  than  frons,  malar  space  slightly  shorter 
than  basal  width  of  mandible;  sternauli  rather  strong;  antennae 
slender,  first  joint  of  flagellum  slightly  longer  than  second ;  propo- 
deum  with  apical  carina  obsolete  medially,  basal  areas  punctate, 
others  irregularly  rugulose,  basal  carina  strongly  curved  but  not  sub- 
angulate  medially;  propodeal  spiracles  rather  long  oval;  nervellus 
broken  only  slightly  below  middle ;  abdomen  opaquely  granulate,  the 
middle  tergites  weakly,  rather  densely,  punctate;  first  tergite  with 
strong  dorsal  carinae  becoming  obsolete  beyond  the  spiracles,  sub- 
polished  medially,  densely  punctate  laterally,  nearly  twice  as  wide  at 
apex  as  at  base,  weakly  elevated  in  the  middle;  ovipositor  three- 
fourths  as  long  as  abdomen. 

Black,  with  posterior  orbits  brownish;  antennae  white  annulate; 
clypeus  and  mandibles  piceous;  all  coxae  black,  legs  otherwise  pice- 
ous  except  that  the  hind  femur  is  bright  testaceous  and  the  hind  tibia 
only  slightly  darkened;  tegulae  piceous;  wings  slightly  brownish 
the  bands  somewhat  darker  brown ;  abdomen  rufous  with  the  apical 
segments  black ;  sheath  black,  reddish  at  extreme  apex. 

Type-locality. — Colorado. 

Type.— Cat.  No.  21919,  U.S.N.M. 

One  female  from  the  C.  F.  Baker  collection. 

CRYPTOIDEUS  RUFUS,  new  species. 

Female. — ^Length,  7.5  mm.;  antennae,  5  nmi.;  ovipositor,  2  mm. 
Head  behind  eyes  as  broad  as  eyes;  face  slightly  narrower  than 
frons ;  cephalo-caudad  length  of  lower  temples  distinctly  shorter  than 
greatest  width  of  eye;  malar  space  about  two-thirds  as  long  as  basal 
width  of  mandible;  clypeus  broadly  truncate,  with  a  median  tooth 
flanked  on  either  side  by  a  transverse  impression;  face  and  frons 
densely  punctate,  vertex  and  temples  less  strongly  so ;  first  flagellar 
joint  distinctly  longer  than  second ;  thorax  densely  punctate,  striately 
so  laterally;  notauli  distinct,  transversely  striate,  extending  well  on 
to  disk  of  meoscutum;  sternauli  distinct  for  about  three-fifths  their 
length;  propodeimi  with  two  complete  carinae,  the  posterior  elevated 
laterally,  basal  median  area  weakly  defined,  basal  areas  rather 
sparsely  punctate;  other  areas  rugoso-punctate,  spiracle  round;  ner- 
vellus broken  distinctly  below  middle,  discocubitus  angulate  with  a 
stump  at  its  middle;  first  tergite  at  apex  narrower  than  distance  from 
spiracles  to  apex,  dorsal  carinae  broadening  into  ridges  beyond 
spiracle,  the  space  between  impressed,  the  segment  finely  cariaceous 
medially,  punctate  laterally;  middle  tergites  densely,  finely  punc- 
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tate,  apical  ones  subpolished ;  exserted  portion  of  ovipositor  half  as 
long  as  abdomen. 

Ferruginous;  antennae  fuscous,  paler  at  base,  nearly  black  at  apex, 
flagellar  joints  7-9  white;  palpi  fuscous,  occiput  centrally,  notauli, 
thoracic  sutures,  alar  region,  front  coxae  at  base,  and  ovipositor 
«heath  blackish;  wings  hyaline  with  bands  pale  brownish. 

Type-loeality. — Montgomery  County,  Pennsylvania. 

Type.— Cat  No.  21637,  U.S.N.M. 

Described  from  one  female. 

CRTPTOroEUS  PURPURIPBNNI8   (Ct««Mn). 

Cryptus  purpurpennis  Cbesson,  Ptoc.  Acad.  Nat  Scl.  Phila.,  1878,  p.  864, 

female. 
Cryptoideus  purpuripennis    (Cresson)   Ashmead,  Proc.  U.   S.  Nat.  Mus., 

VOL  23,  1890,  p.  42. 

A  specimen  of  this  species  in  the  United  States  National  Museum 
from  Santa  Cruz  Mountains,  California,  differs  from  rufics  Cushman 
principally  as  follows :  Much  larger,  12  mm.  long,  head  behind  eyes 
narrower  than  the  eyes,  the  temples  slightly  sloping;  malar  space 
nearly  as  long  as  basal  width  of  mandible;  propodeum  with  apical 
carina  interrupted  medially,  spiracle  large,  slightly  oval ;  first  tergite 
at  apex  wider  than  distance  from  spiracle  to  apex;  middle  tergites 
minutely,  granularly  opaque  with  very  fine  sparse  punctures;  ex- 
serted portion  of  ovipositor  two-thirds  as  long  as  abdomen. 

Antennae  without  white  annuli;  frons  from  bases  of  antennae  to 
and  including  ocellar  triangle  medially  black;  notauli  and  bases  of 
front  coxae  not  black;  wings  dark  purplish  brown,  the  bands  only 
slightly  darker  and  confioied  to  inmiediately  beneath  the  stigma. 
Color  otherwise  like  rufus. 

CRTPTOroEUS  SrrKBNSIB  AilmiMd. 

Crytoideus  sitkensis  Ashmead,  Proc.  Wash.  Acad.  ScL,  vol.  4,  1902,  p.  193. 

This  Alaskan  species  is  similar  in  size  and  structure  to  jni/rpuri- 
pennis  Cresson,  differing  structurally  principally  in  having  the  longi- 
tudinal carinae  of  the  propodeimi  more  or  less  distinct  beyond  the 
basal  carina,  the  areolet  being  completely  defined  and  wider  than 
long,  and  the  punctuation  of  the  abdomen  more  dense  and  more  dis- 
tinct. The  head  is  largely  black,  the  ferruginous  color  being  confined 
to  the  clypeus,  a  small  spot  between  the  antennae  and  the  eye,  and 
a  large  spot  in  the  posterior  orbit;  the  thorax  black  ventrally  includ- 
ing the  front  coxae  and  bases  of  middle  coxae,  the  sutures,  notauli 
and  alar  region  more  extensively  black,  this  color  embracing  the  post- 
scutellum ;  the  wings  very  pale  brownish  with  the  bands  represented 
by  somewhat  darker  stains  in  the  region  of  the  stigma ;  otherwise  fer- 
ruginous. 
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CRTPTOIDEU8  FASCIATUS  (Aahmead). 

Brachycentrus  fasciatus  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  vol.  12,  1890,  p. 

413. 
Helcostizus  fasciatui  (Ashmead)  Dalla  Tobbe,  Cat  Hym.,  vol.  3,  1902,  p. 

395. 

Closely  allied  to  rufus  Cushman,  described  above,  from  which  its 
type  differs  principally  as  follows :  Head  behind  eyes  distinctly  wider 
than  eyes;  eyes  parallel  within;  lower  temples  as  long  as  greatest 
eye  width,  striato-punctate;  clypeus  obtusely  pointed;  apical  carina 
of  propoedmn  obsolete  medially,  discocubitus  angulate  distinctly 
before  the  middle. 

Colored  like  rufus  except  that  there  is  a  large  black  spot  in  the 
middle  of  the  frons  and  the  ocellar  area,  the  occiput,  propleura  and 
front  coxae  are  almost  entirely  black,  and  the  abdomen  is  obscurel}*^ 
black  at  apex. 

Subfamily  Ichneumoninae  (Pimplinae). 

Genus  GLTPTA  Gravenhorst. 

GLTPTA  MUnCA,  new  ipcdM. 

In  Cresson's  key  ^  to  the  species  of  Olypta  runs  directly  to  vulgaris 
Cresson  and  is  very  similar  to  that  species,  differing  from  a  typical 
example  practically  only  as  follows: 

Female, — ^Length,  7  nun. ;  antennae,  5  mm. ;  ovipositor,  4.75  mm. 

Head  without  a  horn  medially  just  above  the  insertion  of  the 
antennae;  temples  strongly  rounded;  occipital  carina  subangulate 
medially;  cheeks  slightly  convex;  malar  space  shorter  than  basal 
width  of  mandible;  notauli  very  weakly  impressed;  propodeimi 
shorter,  the  posterior  face  very  abrupt,  fully  two-thirds  as  long  as 
dorsal,  apical  carina  very  strong,  others,  especially  the  anterior 
transverse  and  lateral  carinae,  weaker  * ;  metapleura  scarcely  longer 
than  high;  apical  lateral  impressions  of  tergites  obsolete;  ovipositor 
distinctly  longer  than  abdomen. 

Black  with  scutellum,  mesostemimi,  mesopleura  (except  space  below 
wings),  and  metapleura  (entirely),  red;  mandibles,  clypeus,  tegulae, 
wing-bases,  dorsal  margin  of  pronotum  at  the  side,  and  a  spot  inmie- 
diately  below  the  tegula  white;  antennae  black,  brownish  at  tip ;  front 
and  middle  legs  basally  stramineous,  the  trochanters,  base  of  femur 
and  tibia,  except  apical  and  subbasal  fuscous  annuli,  nearly  white, 
their  tarsi  slightly  infuscate  with  the  joints  whitish  at  base,  femora 
otherwise  pale  rufo-testaceous;  hind  coxae  and  femora  rufo-testa- 
ceous,  the  latter  blackish  at  apex,  trochanters  whitish,  the  basal  joint 

*Tran«.  Amer.  Ent.  Soc,  vol.  8,  1870,  p.  161. 

'Occasionally  in  both  this  species  and  vulgris  Cresson  all  of  the  propodeal  carinae 
except  the  apical  and  median  longitudinal  are  obsolete.  From  Cresson's  description  of 
vulgaria  this  is  evidently  the  case  with  the  type. 
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more  or  less  reddish,  tibia  black  and  white,  the  black  arranged  in  an 
apical  and  a  subbasal  band  connected  below  by  a  dark  stripe,  tarsi 
black  with  the  joints  white  at  base. 

Male. — ^Length,  6  mm. ;  antennae,  6  mm.    Differs  from  the  female 
in  the  usual  manner  for  members  of  the  genus  in  the  more  slender 
form,  relatively  longer  antennae,  shorter  malar  space,  ventrally  pale 
antennae,  paler  legs  especially  the  front  and  middle  pairs,  deeper 
notauli,  stronger  propodeal  carinae  with  narrower  areas  and  the  less 
precipitous  posterior  face  of  the  propodeum.    Otherwise  in  color  and 
structure  much  like  the  female. 
Host. — Polyckrom  viteana  demons. 
Type-looaUty. — ^North  East,  Pennsylvania. 
Type.—CBi.,  No.  21,638,  U.S.N.M. 

Described  from  11  specimens  of  each  sex  selected  from  a  large 
series  reared  by  the  author  as  parasites  of  the  larva  of  the  grape- 
l)erry  moth,  under  Quaintance  Nos.  10,996, 11,016, 14,441, 14,442,  and 
14,470. 

The  paratypes  are  selected  and  arranged  to  show  the  great  varia- 
tion in  color.    Paratype  d  is  like  the  type.    Paratypes  c  \o  a  show 
the  increase  in  the  amount  of  red,  a  having  the  three  lobes  of  the 
mesoscutum  red  and  the  scutellum  slightly  whitish  at  apex ;  while  e 
to  k  show  the  progressive  encroachment  of  black  until,  in  A;,  the  red 
is  practically  eliminated,  traces  of  this  color  being  confined  to  the 
scutellum  and  the  lower  posterior  angle  of  the  mesopleurum.    In  i 
the  white  of  the  pronotum  is  confined  to  a  small  spot  in  front  of  the 
tegula.    Paratype  m  is  like  the  allotype  except  that  the  scutellum  is 
somewhat  paler  while  in  I  it  is  distinctly  whitish  laterally.  Paratypes 
n — s  show  the  increase  in  black,  a  being  entirely  black.    Paratype  n, 
although  having  more  black  on  the  pleura,  has  the  scutellum  paler 
than  in  the  allotype,  while  the  succeeding  specimens  have  the  decrease 
in  red  of  the  scutellum  paralleling  that  of  the  pleura.    Paratypes  t 
and  w,  although  having  much  more  black  on  the  pleura,  have  the  red 
much  paler,  and  in  u  the  scutellum  is  black  with  the  apex  white. 

The  black  color  of  the  pleura  encroaches  on  the  red  both  from  above 
and  from  below,  the  red  disappearing  last  just  at  the  base  of  the  mid- 
dle coxae. 

Variations  in  size  and  structure  are  slight,  the  most  notable  being 
in  the  degree  of  convexity  of  the  temples. 

Subfamily  Tryphoninae. 

Genus  MESOLEIUS  Holmgren. 

MESOLBIUS  BALTEATUS.  new  ipecief. 

In  Davis's  key  to  North  American  members  of  the  genus*  runs  to 
idaJtoensu  Davis,  differing  from  Davis's  description  as  follow?:  First 

*  Trans.  Amer.  Bnt.  Soc,  vol.  24,  1897,  p.  295. 
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two  tergites  rufous  at  base  and  apex,  black  in  liie  middle,  thiid  en- 
tirely rufous,  fourth  entirely  black,  sometimes  with  more  or  less  red- 
dish reflection ;  pale  color  of  head  and  thorax  testaceous  rather  than 
yellow ;  legs  ruf o-testaceous,  front  pair  the  palest,  tarsi  especially  of 
hind  legs  infuscate,  as  are  also  the  hind  tibiae  at  apex;  antennae 
paler  beneath  at  base  but  not  at  apex;  nervellus  strongly  broken,, 
subdiscoideus  distinct;  abdomen  not  compressed  at  apex;  face  im- 
maculate. 

Female. — ^Length,  7.0  mm. ;  antennae  6.0  nmi. 

Head  behind  eyes  nearly  as  broad  as  eyes,  temples  very  strongly 
convex,  polished;  malar  space  very  short,  granulate;  frons  granulate 
and  sparsely  punctate;  face  densely  punctate;  clypeus  sparsely  pimc- 
tate,  transversely  roughened ;  thorax  subpolished,  slightly  coriaceously 
roughened;  notauli  distinct  anteriorly;  scutellum  sparsely  punctate; 
propodeum  strongly  coricaceous,  the  lateral  carina  very  strong  pos- 
teriorly but  obsolete  before  the  round  spiracles,  medially  transversely 
rugose,  the  rugae  forming  a  more  or  less  distinct  apical  pseudocarina, 
the  median  longitudinal  carinae  more  or  less  distinct ;  abdomen  mi- 
nutely, reticulately  roughened  basally,  polished  apically ;  first  tergite 
about  half  as  wide  at  apex  as  long,  its  sides  nearly  straight,  dorsal 
carinae  nearly  parallel  and  extending  about  two-thirds  of  the  way 
to  apex,  lateral  carinae  strong  and  complete  to  apex,  spiracles  at  the 
middle,  those  of  second  tergite  at  basal  third;  nervulus  slightly 
postf ureal;  nervellus  broken  at  to  considerably  below  middle;  dip- 
cocubitus  very  strongly  bent  at  middle,  the  second  discoidal  ceU 
barely  a  third  as  wide  at  base  as  at  apex ;  legs  slender. 

Black  with  legs  largely  and  abdomen  partly  reddish;  clypeus, 
mandibles,  tegulae,  and  humeral  angle  of  pronotum  flavous;  max- 
illary palpi  pale  at  base,  blackish  at  apex;  antennae  dark  fuscous, 
scape  and  first  few  joints  of  flagellum  paler  below;  legs  reddish 
testaceous,  the  tarsal  joint  except  at  base  and  hind  tibia  at  apex 
infuscate;  wings  hyaline,  veins  and  stigma  brown,  veins  flavous  at 
base,  stigma  pale  at  base  and  apex ;  abdomen  black  with  third  tergite 
entirely  and  first  and  second  at  base  and  apex  rufous. 

Host. — Ametastegia  glabraia  Fallen. 

Type-locality. — Wenatchee,  Washington. 

Type.— Cat.  No.  21707,  U.S.N.M. 

Described  from  seven  females  reared  under  Quaintance  No.  14066 
by  Mr.  E.  J.  Newcomer,  of  the  Bureau  of  Entomology. 

In  this  series  there  is  some  variation  in  size,  the  smallest  being  5 
mm.  long.  The  greatest  variation  in  structure  is  in  the  arrangement 
of  the  rugosity  of  the  propodeimi.  In  some  of  the  specimens  the 
median  carinae  extend  to  the  apex  and  the  petiolar  area  is  not  defined, 
while  in  others  the  apical  carina  is  dissipated  into  a  number  of 
irregular  rugae.    The  color  variation  is  slight,  consisting  principally 
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in  the  possession  by  some  specimens  of  more  or  less  fuscous  on  the 
third  tergite  and  by  others  of  reddish  reflections  on  the  fourth. 

PROTEBOCRTPTINI,  ii«w  trlb«. 

Examination  of  the  type  of  Proterocryptus  nawaii  Ashmead,  type 
of  the  genus  Proterocryptus  Ashmead/  discloses  the  fact  that  it 
is  not  Hemiteline,  as  A^iinead  considered  it,  nor  even  Cryptine,  but 
rather  Tryphonine.  In  the  Tryphoninae  it  will  not  run  to  any  of  the 
tribes  tabulated  by  Ashmead,  but  in  Forester's  key  to  his  families  of 
Ichneiunonidae '  it  rims,  on  the  origin  of  the  radius  near  the  base  of 
the  stigma  and  the  petiolate  abdomen,  to  the  Sphinctoidae  (tribe 
Sphinctini  Ashmead),  but  differs  from  Sphmctus  Gravenhorst,  the 
only  included  genus,  in  many  characters  of  apparent  tribal  value.  In 
addition  to  the  two  characters  mentioned  above  it  resembles  SpJdnctua 
in  the  globular  thorax,  the  confluent  areola  and  petiolar  area,  the 
strongly  petiolate  abdomen,  the  distinct  gastrocoeli  distant  from  the 
base  on  the  second  tergite,  and,  except  that  the  second  intercubitus  is 
lacking  and  the  aerolet  therefore 
open,  in  the  venation  of  the  front 
wing.  It  differs  from  Sphinctua 
principally  in  the  following  char- 
acters: Head  very  strongly  trans- 
verse, almost  lenticular,  tiie  tem- 
ples nearly  flat  and  very  sharply 
sloping  to  the  rather  weak  occipi- 
tal carina;  eyes  parallel  within 
and  sharply  emarginate  opposite 
the  antennae:  clypeus  small,  flat,         pio.  i.—wikob  of  pbotbbocbtftus 

,  ,,  1      ,         ,  ^    t  NAWAII   ABHMBAD. 

broadly  rounded  at  apex;  scutel- 

lum  slightly  convex,  not  margined,  separated  from  the  mesoscutum 
and  postscutellum  by  rather  broad  erenulate  furrows  instead  of  by 
deep  narrow  slits,  postscutellum  also  not  strongly  margined;  propo 
deum  completely  though  weakly  areolated,  except  that  areola  and 
petiolar  area  are  confluent,  spiracle  situated  very  near  to  the  junction 
of  the  lateral  carina  and  the  costella;  prepectal  carina  very  high  and 
flangelike  ventrally ;  first  abdominal  segment  clavate,  the  spiracles  not 
prominent,  the  tergite  and  stemite  completely  fused  and  not  separated 
by  either  carina  or  groove ;  ovipostor  exserted  (in  the  genotype  as  long 
as  the  first  tergite) ;  second  intercubitus  completely  absent;  longitudi- 
nal veins  of  hind  wing,  except  metacarpella,  vestigial  beyond  the 
transverse  veins,  the  intercubitella  placed  so  far  basad  of  its  normal 
position  as  to  give  the  wing  a  strongly  Braconid  appearance;  hind 
tibia  with  two  apical  spurs. 

The  venation  of  both  front  and  hind  wings  is  shown  in  figure  1. 

The  tribe  includes  only  the  genus  Proterocryptus  Ashmead. 

^Proe.  U.  8.  Nat  Mas.,  toI.  80,  1906,  p.  174,  pi.  12,  flg.  8. 
*Verh.  natorh.  Ver.  preoss.  Bbeliil.,  toL  26,  1868. 
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REPORT  ON  A  COLLECTION  OF  COPEPODA  MADE  IN 
HONDURAS  BY  F.  J.  DYER. 


By  C.  DwiGHT  Marsh, 

0/  the  United  States  Department  of  Agriculture, 


This  collection  was  contained  in  a  series  of  bottles  numbered  from 
1  to  69,  and  the  material  was  collected  4it  various  times  between  No- 
vember 28,  1915,  and  September  29,  1916.  Every  month  was  repre- 
sented during  that  period  except  August.  The  numbers  of  Copepoda 
were  very  small,  and  so  many  of  the  individuals  were  immature  that 
specific  determination  in  many  cases  was  impossible.  All  of  the  collec- 
tions were  made  at  La  Ceiba. 

Following  is  a  list  of  the  species  found. 

Diaptomus  marahi  Juday. 

Cyclops  leuckarti  Claus. 

Cyclops  albidits  Jurine. 

Cyclops  semdatus  Fischer. 

Cyclops  prasmas  Fischer. 

Cyclops  ceibaensisy  new  species. 

Cyclops  panamensis  Marsh. 

Cyclops  varicans  Sars,  determination  doubtful. 

Canthocamptusj  species  probably  staphylirms. 

DIAPTOMUS  MABSm  Jnday. 

Diaptomus  marshi  Mabsh,  1013,  pp.  10-12,  pi.  2,  figs.  1-5. — Juiult,  1914,  pp. 

803-«05,  figs.  1  and  2. 
Diaptomus  colombiensis  ThiAbaud,  1914,  pp.  161-163,  flgs.  1-6. 
Diaptomus  marshi  Peabse,  1915,  p.  540. 

This  species  was  discovered  by  Mr.  Chancey  Juday  in  Guatemala. 
Although  it  was  first  described  by  Mr.  Juday  in  a  paper  presented  to 
the  Wisconsin  Academy,  and  it  was  understood  that  Marsh's  descrip- 
tion of  the  Panama  specimens  should  appear  after  the  publication  by 
Juday,  by  reason  of  an  imexpected  delay  in  the  publication  of  the 
Transactions  of  the  Wisconsin  Academy,  Marsh's  paper  unfortu- 
nately appeared  in  print  before  Juday's.  Juday  foimd  the  species 
near  Puerto  Barrios  and  Los  Amates  in  Guatemala.  Marsh  found  it 
in  two  localities  in  the  Canal  Zone. 

PR0CEEDINQ8  U.  8.  NATIONAL  MUSEUM,  VOL.  6&~N0.  2286. 
62055— 20— Proc.N.M.vol.55 36  545 


Digitized  by  VjOOQ IC 


546  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  55. 

Thi6baud's  colombiensis,  which  is,  without  doubt,  identical  with 
marshi,  was  found  in  a  small  lake  near  Bogota.  Pearse,  1915,  reports 
it  as  common  at  Fundacion  in  northern  Colombia.  The  occurrence  in 
Honduras  is  of  considerable  interest,  as  it  extends  farther  the  known 
range  of  the  species.  There  is  every  reason  to  expect  that  further 
collections  will  show  that  it  occurs  also  in  the  other  Central  American 
States. 

It  was  found  in  Honduras  only  in  the  collections  made  in  September 
and  December. 

CYCLOPS  LBUCKABTI  Claim. 

Cyclops  leuckarti  was  found  at  all  times  of  the  year,  and  was, 
perhaps,  the  most  common  species.  It  is  cosmopolitan  in  its  distribu- 
tion, so  that  no  especial  significance  is  attached  to  its  occurrence  in 
Honduras. 

CTCLOPB  BERRULATUB  Fisehcr. 

Cyclops  semUatus  was  found  in  only  three  collections,  but  it  is 
world  wide  in  its  distribution,  and  can  be  expected  in  any  locality. 

CTCLOPB  PRASINUB  FiMhcr. 

Cyclops  prddnus  is  another  species  that  occurs  widely  distributed 
in  practically  all  parts  of  the  world,  being  especially  characteristic 
of  lakes.  In  the  Central  American  region,  Juday  has  previously  rer 
ported  it  from  Guatemala  and  Marsh  from  Panama. 

CYCLOPS  CEIBAENBIB,  new  apeeiet. 

Plate  49. 

This  small  and  very  interesting  species  was  found  in  only  three 
collections,  two  of  them  being  made  on  September  27,  1916.  The 
number  of  individuals  was  small,  and  not  as  many  preparations  could 
be  made  as  would  have  been  desirable.  There  is  no  doubt,  however, 
that  this  is  different  from  any  previously  described  species,  and  it 
seems  wise  to  define  it  so  far  as  the  material  will  permit,  leaving 
further  details  to  future  collections.  The  type  is  catalogued  under 
No.  67392  in  the  collection  of  the  United  States  National  Museum. 

The  last  cephalothoracic  segment  is  extended  into  lateral  wings, 
each  side  being  armed  with  a  long  prominent  seta,  as  shown  in 
figure  5. 

The  abdomen  (fig.  5)  is  slender.  The  first  segment  is  enlarged 
at  its  anterior  end  and  eonals  in  length  the  two  succeeding  seg- 
ments. The  remaining  abdominal  segments  about  equal  each  other  in 
length.    The  last  segment  is  armed  posteriorly  with  minute  spines. 

The  furcal  rami  are  slender,  and  equal  the  combined  length  of  the 
last  two  abdominal  segments.  The  lateral  setae  are  situated  at  the 
distal  third  of  the  furcae.  Of  the  four  terminal  setae  (fig.  1),  the 
outer  and  inner  are  short,  the  inner  being  the  longer  of  the  two. 
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The  longest  of  the  terminal  setae  equals  in  length  the  whole  abdomen, 
including  the  furcae. 

The  first  antennae  are  short,  composed  of  twelve  segments,  which 
have  no  distinctive  armature.    The  antenna  is  shown  in  figure  4, 

The  rami  of  the  swimming  feet  are  2-segmented.  The  spinous 
armature  of  the  terminal  segments  of  the  exopodites  is  represented 
by  the  formula  3,  3, 4, 3.    Figure  3  shows  a  fourth  foot. 

The  fifth  feet  are  1-segmented.  The  segment  is  slender,  nearly 
five  times  as  long  as  its  greatest  width.  A  little  more  than  midway 
of  its  length  on  the  inner  side  there  is  a  minute  lateral  spine,  and  the 
distal  portion  of  the  segment  is  somewhat  narrower  than  the  proxi- 
mal part.  The  segment  is  terminated  by  a  long  seta.  The  foot  is 
shown  in  figure  2. 

C.  ceibaensis  resembles  very  closely  G.  varicana.  In  its  general 
form,  the  form  and  armature  of  the  f urea,  and  the  character  of  the 
first  antenna,  it  can  not  be  distinguished  from  that  species.  The 
spinous  armature  of  the  expodites  of  the  swimming  feet  is  different, 
however.  The  principal  distinction  is  the  form  of  tiiie  fifth  feet.  The 
segment  in  varicans  has  no  armature  except  the  terminal  seta,  while 
in  ceibaensis  there  is  a  minute  lateral  spine. 

The  material  available  did  not  permit  of  a  determination  of  the 
form  of  the  receptaculum  seminis. 

CTCLOPS  PANAMBNSI8  Bfanh. 

Gyclopa  pcmamensis  was  found  in  collections  made  in  March  and 
in  Augi^.  The  only  preceding  record  of  this  species  was  by  Marsh, 
1913,  who  found  it  on  the  savannas  between  Panama  and  Old  Panama. 
The  occurrence  in  Honduras  would  indicate  a  probable  fairly  wide 
distribution  in  Central  America. 
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EXPLANATION  OP  PLATE  49. 

Fio.  1. — Cyclop$  ceibaensiSf  furca  X  277. 
2. — Cyclops  ceihaensis,  fifth  foot  X  683. 
8. — Cyclops  ceibaensis,  fourtli  foot  X  583. 
4. — Cyclops  ceihaensis,  antenna  X  583. 
5. — Cyclops  ceibaensis,  ab^men  X  277. 
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A  New  Copepod  (Cyclops  ceibaensis)  from'iHonduras. 

For  ixplanation  op  plati  tii  paoi  54t. 
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NORTH  AMERICAN  PARASITIC  COPEPODS  BELONGING 
TO  THE  NEW  FAMILY  SPHYRHDAE. 


By  Charles  Branch  WOiSON, 
Department  of  Biology,  State  Normal  School,  Weatfleld,  Massaohusetta. 


INTRODUCTION. 

This  is  the  fifteenth  *  paper  in  the  series  dealing  with  the  parasitic- 
copepods  in  the  collection  of  the  United  States  National  Musemn,  and 
comprises  a  new  family  to  be  called  the  Sph3rriidae. 

The  genera  of  this  family  are  closely  related  to  the  Lemaeidae, 
but  differ  in  their  life  history  and  in  several  important  morphological 
characters.  Instead  of  disappearing  after  the  copepodid  stages,  as 
in  the  Lemaeidae,  the  male  persists  as  a  pigmy  adult,  attached  to  the 
body  of  the  female,  as  in  the  Lemaeopodidae.  Hence  sexual  maturity 
is  not  reached  during  the  last  copepodid  stage,  and  both  sexes  are 
subsequently  changed  greatly  in  body  form  and  structure.  Similarly 
fertilization  does  not  take  place  previous  to  the  attachment  of  the 
female  to  her  host,  but  after  that  event  and  the  metamorphosis  which 
follows  it,  and  the  spermatophores  are  attached  to  the  vulvae  in  the 
usual  manner.  The  females  become  even  more  grotesque  and  bizarre 
than  those  of  the  Lemaeidae,  so  that  in  spite  of  their  paucity  of  species 
the  genera  surpass  all  the  other  parasitic  copepods  in  morphological 
transformations.  It  is  to  be  regretted  that  no  material  is  available  for 
the  life  history  of  any  of  the  genera,  since  it  probably  differs  in  several 
essential  particulars  from  any  yet  recorded.  But  unfortunately  ail 
the  species  are  parasites  of  fish  which  frequent  the  open  ocean,  and  the 
great  majority  of  which  are  found  only  at  considerable  depths.  Con- 
sequently the  developmental  stages  are  very  difficult  of  access,  and  the 

*  The  14  preceding  papers,  all  of  which  were  published  In  the  Proceedings  of  the  United 
States  National  Maseum,  are :  1.  The  Argulidae,  vol.  25.  pp.  636-742.  pis.  8-27.  2.  De- 
scriptions of  Argalidae,  yol.  27.  pp.  627-655,  88  text  figures.  3.  The  Caliglnae.  toI.  28, 
pp.  479-672,  pis.  5-29.  4.  The  Trebinae  and  Buryphorinae.  vol.  81,  pp.  669-720,  pis. 
15-20.  5.  Additional  Notes  on  the  Argulldae,  vol.  82,  pp.  411-424,  pis.  29-82.  6.  The 
Pandarinae  and  Cecropinae,  vol.  83.  pp.  323-490.  pis.  17'48.  7.  New  Species  of  Calignae, 
yol.  33,  pp.  593-627,  pis.  49-56.  8.  Parasitic  Copepods  from  Pacific  Coast,  vol.  86,  pp. 
431-481,  pis.  66-83.  9.  Development  of  Achtheres  amblopUtis  Kelllcott,  vol.  39,  pp. 
189-226,  pis.  29-36.  10.  The  Brgasllidae,  vol.  89,  pp.  263-400,  pis.  41-60.  11.  Descrip- 
tions of  New  Genera  and  Species,  vol.  89,  pp.  625-684,  pis.  66-68.  12.  Descriptions  of 
New  Species,  vol.  42,  pp.  233-243,  pis.  80-34.  18.  The  Lemaeopodidae,  vol.  47,  pp.  665- 
729,  pis.  25-56.     14.  The  Lemaeidae,  vol.  68,  pp.  1-150,  pis.  1-21. 
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chances  are  all  against  their  acquisition.  We  must  be  satisfied,  there- 
fore, with  the  morphological  and  structural  details  of  the  adults. 

The  material  for  the  present  paper  was  derived  from  several  sources. 
The  first  and  by  far  the  most  important  one  was  the  collection  of  the 
United  States  National  Museum,  which  included  the  new  genus  Peri- 
plexia  and  the  various  species  of  RehehUa  and  Sphyrion.  Then  a 
number  of  drawings  have  been  generously  placed  at  the  author's  dis- 
posal, including  a  fine  series  by  Dr.  Bichard  Kathbun  and  two  draw- 
ings by  J.  H.  Blake  on  Sphyrion  lumpi^  a  second  series  by  Bathbun 
and  a  single  drawing  by  Blake  on  Rehelvla  bouvieri^  a  single  drawing 
by  Blake  of  the  new  species,  Rebelula  gracilis^  and  two  drawings  of 
the  new  genus  Periplexis  by  A.  H.  Baldwin. 

These  drawings  by  Blake  and  Baldwin  were  made  in  1882  and  1887, 
and  it  is  fortunate  that  they  are  finally  to  be  published. 

The  specimens  of  the  genus  Opmia  were  obtained  by  Dr.  J.  C.  Mc- 
Clendon  from  a  shark  at  La  JoUa,  California,  while  those  of  both 
species  of  the  new  genus  Paean  were  obtained  by  the  present  author 
from  sharks  at  Beaufort,  North  Carolina,  while  in  the  employ  of  the 
United  States  Bureau  of  Fisheries. 

In  the  examination  of  specimens  the  same  methods  have  been  used 
as  in  the  Lemaedidae;  they  were  dehydrated  in  absolute  alcohol  and 
cleared  in  clove  oil,  or  better  still  in  oil  of  wintergreen.  In  con- 
sequence they  became  so  transparent  that  the  internal  anatomy  was 
visible  in  all  its  details.  The  pigmy  males,  after  such  treatment,  were 
mounted  in  toto  in  Canada  balsam  on  culture  slides  and  are  preserved 
in  this  manner. 

Serial  sections  have  also  been  made  of  one  of  the  partially  developed 
females  of  Sphyrion  lumpi^  thus  supplementing  the  work  with  the 
cleared  specimens. 

As  here  constituted  the  family  is  made  up  of  six  genera,  two  of 
which,  Peripleoris  and  Paeon^  are  new  to  science,  and  14  species,  of 
which  the  females  of  five  are  new,  as  well  as  all  the  males. 

HISTORICAL. 

Quoy  and  Oaimard  seem  to  have  been  the  first  to  discover  any  of 
the  species  belonging  to  this  family.  They  figured  and  described  in 
the  report  of  Freycinet's  voyage  around  the  world  (1824)  a  parasite 
which  they  referred  to  the  genus  Chondraoanthusy  and  to  which  they 
gave  the  French  name  "lisse.''  Cuvier  (1880)  recognized  that  this 
species  did  not  belong  to  the  genus  Chondracanthus^  and  with  it  as  a 
type  he  established  the  new  genus  Sphyrion  (vol.  8,  p.  267).  Gufirin 
(1829-1844)  translated  the  French  name  "lisse"  into  the  Latin 
equivalent  laevigatua  (vol.  2,  pi.  9,  fig.  4),  but  added  nothing  further 
to  the  descripti(m. 
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Bunneister  (1823)  did  not  include  the  genus  in  his  family  "  Penel- 
lina  "  because  he  was  unacquainted  with  any  of  the  species,  but  in  a 
footnote  (p.  819)  he  said  that  Sphyrion  laevigata  evidently  formed  a 
valid  genus  between  Lemaea  and  Lemaeocera. 

Milne  Edwards  (1840)  claimed  that  the  genus  Sphyrion  was  too 
imperfectly  known  to  be  located  definitely,  but  that  it  probably  ought 
to  be  placed  between  the  "  Penelles  "  and  the  "  Lem^  "  (p.  525) . 

Steenstrup  and  Liitken  (1861),  judging  from  the  figures  published 
by  Quoy  and  (Jaimard,  Gufirin,  and  Cuvier,  said  that  the  genus  did 
not  belong  with  the  Lemaeidae  but  with  the  Chrondracanthidae 
(p.  482). 

Kr0yer  (1845)  foimd  a  similar  species  parasitic  upon  a  Imnpfish, 
but  failed  to  recognize  that  it  belonged  to  the  genus  Sphyrion^  and 
created  for  it  a  new  genus,  which  he  called  LesteSy  with  the  species 
lumpi  (p.  217) .  But  the  name  Lestea  had  been  used  by  Leach  in  1817 
for  a  genus  of  dragonflies  and  so  Krpyer  changed  to  the  feminine 
Lesteira  in  1868  (p.  325),  when  he  gave  a  more  detailed  description 
of  the  species.  This  last  name  accordingly  becomes  a  synonym  of 
JSphyrion. 

But  Kr0yer  did  not  agree  with  Steenstrup  and  Liitken  in  placing 
the  genus  amongst  the  Chrondracanthidsd;  he  was  rather  of  the 
opinion  that  it  belonged  with  the  Lemaeocerans.  Although  his  genus 
name  has  become  a  synonym  his  species  was  valid,  and  these  two 
species,  laemgatua  and  lumpij  were  at  first  the  only  ones  in  the  genus. 

In  describing  the  Crustacea  of  the  voyage  of  the  Nassau,  Cimning- 
ham  (1871)  added  a  third  species  of  Sphyrion,  to  which  he  gave  the 
nBmekinffi  (p.  501). 

Thor  (1900)  had  an  opportimity  of  examining  more  in  detail  Quoy 
and  Gkimard's  type-specimen  of  Sphyrion  laevigatus,  but  for  some 
unexplained  reason  he  preferred  to  call  it "  laevis  ^  instead  of  laemga- 
tus  (p.  277).  He  also  described  and  figured  a  species  new  to  science, 
S.  aMstraUcas,  and  mentioned  another  new  species,  norvegicus,  with- 
out giving  any  figures  or  description.  And  finally  Quidor  (1912) 
added  a  new  species  delagei  (p.  XT  J) ,  and  on  the  following  page  an- 
other new  species,  stewarti.  He  also  on  page  XLIII  described  a  new 
genus  and  species,  Hepatophylus  houvierL  This  new  genus,  together 
with  Sphyrion,  he  placed  in  the  Lemaeidae  because  they  showed  tor- 
sion, which  he  claimed  was  exhibited  nowhere  outside  of  that  family. 
Bassett-Smith  (1899)  in  his  systematic  Review  of  Parasitic  Copepods 
(p.  489),  and  Stebbing  (1900)  in  his  South  African  Crustacea  (p. 
60),  changed  the  gender  of  the  specific  name  to  agree  with  that  of 
the  genus,  making  it  laevigatum. 

In  1853  Kolliker  created  a  new  genus  of  parasitic  copepods  to 
which  he  gave  the  name  Lophoura.    This  wasi  described  in  great  de- 
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tail  and  accurately  figured  by  Cornalia  in  1865.  But  the  name  Lo- 
phaura  had  been  preoccupied  by  Fleming  in  1822  for  a  genus  of  birds, 
and  hence  Poche  in  1903  proposed  the  new  name  Rehelula^  which 
has  been  adopted. 

P.  J.  van  Beneden  discovered  a  parasite  which  he  described  and 
figured  in  1851  as  Lemaeonema  musteli;  this  was  renamed  Trypaphy- 
lum  muateli  by  Kichiardi  (1878),  who  added  nothing  to  the  descrip- 
tion. But  later  T.  and  A.  Scott  (1913)  supplemented  the  description 
of  the  female  and  added  one  of  the  male,  with  excellent  figures  of 
both  sexes  (p.  159,  pi.  45,  fig.  6;  pi.  51,  fig.  1;  pi.  49,  figs.  1-7). 

ECOLOGY. 

Sexual  dimorphism. — ^The  female  sphyriid  is  a  fixed  parasite  and 
has  completely  lost  not  only  the  power  of  locomotion  but 'also  the 
swimming  legs  and  often  most  of  the  other  appendages.  Further- 
more her  body  has  been  transformed  in  size  and  structure  to  a  greater 
extent  than  in  any  other  family  of  copepods.  Consequently  we  find 
here  very  marked  sexual  dimorphism  in  locomotion,  in  prehension, 
and  in  morphology,  which  will  be  taken  up  under  these  headings 
respectively. 

Locomotion. — ^Although  we  know  nothing  of  the  development  of 
any  genus  in  the  family,  we  are  safe  in  saying  that  the  larvro  alone 
possess  the  power  of  free  swimming,  but  we  can  only  surmise  for  how 
long  a  period  it  continues.  During  this  period,  whatever  its  length 
may  be,  both  sexes  fasten  upon  their  future  host,  after  which  their 
subsequent  development  varies  greatly. 

Female. — ^We  are  not  obliged  to  suppose  that  the  female  eventually 
fastens  to  the  first  spot  upon  the  fish's  body  that  she  happens  to  come 
in  contact  with.  In  all  probability  she  can  move  about  over  the 
external  surface  and  thus  exercise  a  choice  as  to  her  final  location. 
It  may  fairly  be  said  that  this  is  proved  by  the  fact  that  so  many 
of  the  species  are  found  fastened  near  the  base  of  the  dorsal  fin.  It 
would  hardly  be  possible  for  them  all  to  hit  that  spot  upon  their  first 
trial.  The  necessary  locomotion  over  the  surface  of  the  body  of  the 
host  is  accomplished  by  means  of  the  maxillae  and  maxillipeds  as  in 
the  male.  But,  having  once  reached  a  suitable  and  satisfactory  loca- 
tion, and  having  commenced  to  burrow,  all  locomotion  on  the  part  of 
the  female  ceases  and  she  becomes  permanently  fixed  for  life. 

Male. — Similarly  the  male  moves  about  over  the  surface  of  the 
host,  and  also  over  the  body  of  the  female,  after  he  has  once  fastened 
to  her.  This  movement  is  accomplished  by  means  of  the  second 
maxillae  and  maxillipeds,  in  a  manner  similar  to  that  of  the  Lernae- 
opod  male.  In  the  genera  Rehelvla  and  Sphyrion  the  structure  of 
the  antennae  shows  them  to  be  absolutely  unfit  to  take  any  part  in 
locomotion.    And  in  Paeon,  while  the  second  antennae  are  furnished 
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with  weak  chelae,  the  appendages  themselves  are  so  small  and  short 
that  they  are  not  capable  of  doing  any  real  work.  The  locomotion  of 
the  Rehelula  male  is  doubtless  greatly  facilitated  by  the  increased 
length  of  the  basal  joints  of  the  maxiUipeds.  This  makes  possible  a 
much  longer  reach  between  the  second  maxillae  and  the  maxiUipeds, 
and  the  male  must  be  able  to  move  about  quite  freely.  The  males 
retain  the  ability  to  perform  this  sort  of  locomotion  during  life* 
But  after  they  have  found  their  host,  or  after  they  have  attached 
themselves  to  the  body  of  the  female,  they  lose  their  swimming  legs, 
so  that  they  are  no  longer  capable  of  free  swimming.  These  males 
thus  go  a  step  farther  than  those  of  the  Lemaeopods,  for  the  latter 
sometimes  retain  their  swimming  legs  although  they  are  no  longer  of 
any  service  as  locomotco*  organs. 

Prehension. — ^The  organs  of  prehension  are  the  same  as  those  with 
which  the  parasite  crawls  about  over  the  body  of  its  host,  namely  the 
second  maxillae  and  maxillipeds.  And  the  male  continues  to  use 
them  for  both  purposes  throughout  life.  Accordingly  we  find  that 
these  organs  persist  in  the  male,  that  they  increase  in  size  with  the 
growth  of  the  body,  and  that  they  retain  a  very  well-developed  set 
of  muscles,  which  renders  them  efficient  for  both  prehension  and 
locomotion.  But  the  female,  after  she  has  once  burrowed  into  the 
tissues  of  the  host,  develops  processes  or  horns,  or  both,  upon  the 
sides  of  the  cephalothorax,  which  anchor  her  firmly  in  a  fixed  posi- 
tion, so  that  she  has  no  further  need  for  organs  of  prehension.  And 
the  maxillae  and  maxillipeds,  thus  rendered  useless,  entirely  disap^ 
pear,  or  if  they  persist  they  do  not  increase  in  size  with  the  enormous 
increase  of  the  female's  body,  and  evidently  do  not  function  at  all 
as  prehensile  organs. 

Burrowing, — ^While  the  genera  belonging  to  the  Sphyriidae  are 
much  more  limited  in  their  choice  of  a  point  of  attachment  than  those 
of  the  Lernaeidae,  and  while  none  of  them,  so  far  as  yet  known,  ever 
burrows  into  the  fish's  heart,  or  penetrates  the  tissues  of  its  host  to 
anything  like  the  distance  accomplished  by  Permella^  nevertheless 
their  burrowing  is  similar  in  all  respects  to  that  of  the  Lernaeidae, 
and  is  probably  accomplished  in  the  same  manner.  Fortunately  a 
few  of  the  specimens  in  the  United  States  National  Museum  collection 
had  been  secured  by  cutting  out  a  block  of  the  tissues  of  the  host 
large  enough  to  include  all  of  the  parasite's  head  and  neck.  In  this 
way  it  was  possible  to  determine  that  the  dorsal  aorta  was  the  blood 
vessel  usually  sought,  and  that,  in  reaching  it,  the  parasite  found  the 
same  difficulties  noted  in  the  Lernaeidae.^  But  in  the  present  family 
the  second  attennae  can  not  take  as  prominent  a  part  in  the  bur- 
rowing as  they  did  among  the  Lemaeids,  and  accordingly  it  must 

iProc.  tJ.  S.  Nat  Mus.,  vol  63,  p.  16. 
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be  accomplished  chiefly  by  the  mouth  parts.  There  is  also  an  elonga- 
tion of  the  thorax  accompanying  the  burrowing,  but  it  differs  from 
that  of  the  Lemaeids  in  one  important  particular.  In  the  Ler- 
naeidae,  as  is  shown  by  the  persistence  of  the  swimming  legs,  close 
together  and  just  behind  the  head,  the  elongation  is  produced  by 
the  fifth  and  sixth  thoracic  segments.  The  only  exception  is  found  in 
the  genera  Penictdus  and  Lemaea,  in  which  the  anterior  segments  of 
the  thorax  take  part  in  the  elongation.  In  the  former  genus,  Penicu- 
lu8^  the  second  and  third  segments  are  slightly  elongated,  so  that  the 
four  pairs  of  legs  do  not  stand  close  together,  but  while  the  first  and 
second  pairs  are  stiU  in  juxtaposition,  the  third  and  fourth  pairs  are 
each  removed  to  a  little  distance  posteriorly.  But  even  here  the  so- 
called  neck  ends  with  the  third  segment,  and  the  remaining  segments 
are  fused  into  a  common  trunk.  In  Lemaea  each  thorax  segment 
contributes  its  share  to  the  elongation,  and  each  pair  of  legs  is  re- 
moved from  the  one  which  precedes  it  by  a  distance  which  increases 
as  we  proceed  backward,  bringing  the  fourth  legs  close  to  the  posterior 
end  of  the  body.  And  there  is  often  a  fifth  pair  of  rudimentary  legs 
just  over  the  bases  of  the  egg  strings,  in  a  poation  corresponding  to 
that  found  in  the  Caligidae.  But  there  is  no  real  neck,  the  anterior 
thorax  passing  insensibly  into  the  posterior,  with  no  definite  line  of 
demarkation. 

Here  in  the  Sphyriidae  also  all  the  thorax  segments  take  part  in 
the  elongation,  but  in  females  like  the  one  represented  in  figure  68, 
on  which  portions  of  the  swimming  legs  still  persist,  it  can  be  seen 
that  each  pair  is  separated  from  the  one  preceding  it  by  a  distance 
which  at  first  increases  and  then  decreases  as  we  proceed  backward. 
This  means  that  the  third  and  fourth  segments  contribute  more  than 
the  others  to  the  elongation.  Moreover,  the  position  of  the  fourth 
legs  at  the  anterior  end  of  the  trunk  shows  that  the  latter  is  really  a 
fusion  of  the  fourth,  fifth,  and  sixth  segments. 

Torsion. — ^With  reference  to  torsion  the  same  may  be  said  that  has 
already  been  given  in  the  case  of  the  Lernaeidae.^  In  burrowing 
through  the  tissues  of  the  host  the  head  of  the  parasite  does  not 
always  come  in  contact  with  the  dorsal  aorta,  and  the  parasite  has 
to  burrow  to  the  right  or  left  in  search  of  it,  thereby  producing  a 
twisting  of  the  body  around  its  longitudinal  axis.  If  the  burrowing 
starts  on  the  right  side  of  the  host,  the  head  is  more  often  turned  to 
the  left  in  search  of  the  aorta ;  if  on  the  left  side,  it  is  more  often 
turned  to  the  right;  if  on  the  median  line  behind  the  dorsal  fin,  it 
may  be  turned  in  either  direction  to  get  around  the  vertebral  column. 
As  a  result  we  find  varying  degi^ees  of  direct  or  inverse  torsion  as  in 
the  Lemaeidae,  and  similar  torsion  must  be  found  in  any  parasite 

» Proc.  U.  8.  Nat  Mas..  toI.  68,  p.  10. 
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chat  thus  searches  by  burrowing  for  some  convenient  source  of  its 
food  supply.  But  we  can  not  argue  either  that  such  genera  belong 
to  the  Lemaeidae  simply  because  they  show  torsion,  or  that  the 
amount  and  direction  of  torsion  is  constant  enough  to  furnish  spe- 
cific characters.  Since  the  male  never  burrows  but  remains  free 
upon  the  outside  of  the  body  of  the  host,  or  upon  the  body  of  the 
female,  it  never  exhibits  torsion. 

Food. — ^As  in  the  Lemaeidae,  the  simple  fact  that  the  females 
thus  burrow  through  the  tissues  of  the  host  until  their  mouth  is 
brought  in  contact  with  some  blood  vessel  is  sufficient  proof  that  the 
fish's  blood  constitutes  their  food.  The  male  is  provided  with  a 
well  developed  sucking  proboscis  and  with  the  ordinary  piercing 
mouth  parts  found  in  other  male  parasitic  copepods.  The  body  also 
contains  digestive  and  excretory  glands  as  well  developed  as  those  of 
the  Lemaeopod  males,  and  in  addition  the  posterior  portion  of  the 
digestive  tract  is  fully  developed,  with  an  anus  opening  to  the  exte- 
rior. It  seems  reasonable,  therefore,  to  assume  that  the  male  also 
feeds  upon  the  bldod  of  the  host,  at  least  until  it  takes  a  position 
on  the  body  of  the  female.  And  even  then,  so  deeply  is  the  female 
buried  in  the  tissues  of  its  host,  the  male  would  not  have  far  to  crawl 
in  order  to  reach  the  fish's  skin. 

Hosts. — ^The  species  of  this  family  are  confined  entirely  to  salt 
water  fishes,  and  further  to  deep-sea  forms,  or  at  least  to  those  that 
live  in  the  open  ocean.  The  two  species  of  the  new  genus  Paeon  and 
the  single  species  of  Trypaphyhim  are  found  in  the  gill  cavity  of 
sharks.  The  other  species  are  found  either  in  the  gill  cavity  or  on 
the  outside  surface  of  various  deep-sea  fishes  ranging  from  the  Afri- 
can cod  to  the  common  rat-tail  off  our  North  American  coast. 

Parasites. — ^All  the  specimens  examined  by  the  author  except  those 
of  Paeon  versicolor  have  proved  to  be  remarkably  clean  and  free 
from  parasities  or  messmates,  either  animal  or  vegetable.  In  a  single 
specimen  of  Rehehda  houvieri,  taken  from  Maorourus  hafrdiij  the 
part  of  the  body  which  hung  free  outside  the  fish's  skin  was  com- 
pletely covered  with  a  dense  growth  of  algae. 

EXTERNAL  MORPHOLOGY. 

The  body  of  k  Sphyriid  is  divided  into  three  distinct  regions — a 
cephalothorax  made  up  of  the  head  and  first  thorax  segment,  a  long 
slender  neck,  chitinous  and  sometimes  filose,  and  a  trunk  made  up  of 
a  little  of  the  posterior  end  of  the  fourth  thorax  segment,  all  of  the 
fifth  and  sixth  segments  and  the  abdomen. 

In  Opimia  the  cephalothorax  is  smooth  and  destitute  of  processes 
or  horns,  in  all  the  other  genera  it  is  profoundly  modified  by  out- 
growths and  enlargements.  These  may  take  the  form  of  soft  pro- 
cesses or  chitin  horns.    The  soft  processes  are  found  on  the  front 
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and  sides  of  the  cephalothorax  and  may  be  small  and  more  or  less 
spherical  in  shape,  or  produced  into  immense  foliaceous  affairs, 
larger  than  all  the  rest  of  the  body  and  themselves  covered  with 
secondary  processes,  simple  or  branched. 

This  condition  occurs  in  the  genus  Sphyrion^  but  to  interpret  the 
secondary  processes  as  modified  legs  (pattes  transform^s),  as  was 
done  by  Thor  (1900,  p.  280)  and  Quidor  (1912,  p.  XLI),  is  mani- 
festly out  of  the  question.  That  would  render  it  necessary  for  us  to 
assume  the  fusion  of  the  entire  thorax  with  the  head,  which  the 
breaks  in  the  longitudinal  musculature  show  to  be  impossible. 
These  soft  processes  have  thin  walls  and  are  filled  with  spongy  chitin- 
ogen  tissue,  which  is  continuous  with  that  filling  the  cavity  of  the 
cephalothorax  proper. 

The  horns  are  of  narrow  diameter  and  fully  chitinized ;  they  are 
found  at  the  junction  of  the  cephalothorax  with  the  neck,  and  are 
developments  of  the  latter,  as  is  shown  in  the  new  genus  Periplexisy 
where  they  are  developed  over  a  considerable  portion  of  the  anterior 
neck,  and  also  in  the  genus  Rehelvla^  where  the  entire  neck  is  often 
covered  with  chitin  knobs.  They  may  be  either  simple  or  branched, 
the  branching  sometimes  becoming  very  profuse,  as  in  the  new 
species,  Rehelvla  comuta. 

In  Peripleom  and  Rebelula  the  cephalothorax  is  an  elongated  cyl- 
inder, with  all  the  soft  processes  at  the  anterior  end,  which  is  the 
true  head.  The  remaining  thoracic  portion  may  be  either  smooth,  as 
in  most  species  of  Rehelvla^  or  transversely  wrinkled,  as  in  Peri- 
plexis  and  Rebelula  comuta. 

This  wrinkling,  however,  may  be  more  or  less  the  result  of  preser- 
vation. 

The  neck,  with  the  exception  of  the  modifications  just  noted,  is 
usually  smooth  and  of  the  same  diameter  throughout,  but  may  be 
enlarged  a  little  posteriorly  (Sphyrion)  or  wrinkled  where  it  joins 
the  trunk  (Paeon).  Since  these  outgrowths  of  the  head  and  neck  are 
modifications  which  begin  only  after  the  female  has  burrowed  into 
the  tissues  of  the  host,  and  which  increase  in  complexity  with  subse- 
quent growth  in  size,  it  is  evident  that  they  possess  but  little  specific 
value.  At  all  events  two  species  of  the  same  genus  can  not  be  satisfac- 
torily established  upon  these  characters  alone,  as  has  been  attempted 
in  the  genus  Sphyrion,  If  yoimg  females  can  be  compared,  differences 
in  the  position,  arrangement  and  form  of  the  outgrowths  will  have 
far  more  value  than  in  older  and  more  mature  specimens.  But  even 
then  the  chief  basis  of  differentiation  must  be  the  form  and  structure 
of  the  appendages.  Because  of  the  scarcity  of  the  younger  stages  and 
because  the  adult  female  looses  most  of  hei"  distinguishing  appendages, 
we  must  of  necessity  turn  to  the  male  for  diagnostic  characters. 
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The  trunk  is  more  or  less  enlarged  and  flattened  dorso-ventrally ;  it 
is  usually  heart-diaped,  the  apex  of  the  heart  joining  the  neck,  but  it 
assumes  an  elongated  club  shape  in  Opimia  and  Paeon  ferox.  The 
surface  is  normally  smooth  and  convex,  but  as  a  result  of  the  contrac- 
tion of  the  internal  dorso-ventral  muscles  it  may  become  pitted  when 
those  muscles  are  universally  distributed,  or  may  exhibit  a  few  larger 
depressed  areas,  symmetrically  arranged,  when  the  muscles  are  gath- 
ered in  bunches.  The  wall  of  the  trunk  is  rather  thin  and  so  soft  that 
in  some  species,  such  as  Paeon  ferox^  it  is  easily  pressed  out  of  shape. 
In  young  females  the  posterior  end  has  not  yet  assumed  the  typical 
heart  shape,  but  is  narrowed  into  a  rounded  lobe  terminated  by  large 
anal  laminae  (see  fig.  17) .  As  growth  progresses  and  the  heart  shape, 
with  its  median  sinus  and  lateral  lobes,  is  assumed  the  rounded  lobe 
disappears  and  the  anal  laminae  become  flattened  together  and  thick- 
ened until  in  the  mature  adult  they  form  together  a  small  hemispheri- 
cal knob,  nearer  the  dorsal  than  the  ventral  surface.  On  either  side 
of  the  laminae  and  ventral  to  them  is  a  genital  knob,  out  of  which 
opens  the  oviduct 

From  the  dorsal  surface  of  the  genital  segment  and  the  anal  laminae 
arise  a  pair  of  posterior  processes.  These  may  develop  into  long, 
smooth,  simple  cylinders  {Opimia^  Paeon) ^  or  they  may  become 
lobed  (Periplexis) ,  or  they  may  begin  to  branch  and  the  branches  may 
divide  dichotomously  until  they  assume  a  fancied  resemblance  to 
bunches  of  grapes  (grappes  de  rasins)  as  in  the  genus  Sphyrior^  or 
each  branch  may  grow  into  a  long  and  narrow  cylinder,  in  which 
event  the  whole  process  is  likened  to  a  tuft  of  hair  (f aisceau  de  polls) 
as  in  the  genus  Rehelula. 

Here  again,  of  course,  the  size  and  complexity  of  the  final  mass  will 
depend  largely  upon  the  age  of  the  specimen  examined,  and  will  be 
of  practically  no  value  in  determining  species. 

The  egg  strings  are  straight  and  cylindrical  and  the  eggs  inside 
them  are  small  and  multiseriate,  but  are  not  arranged  definitely  in 
rows  as  in  the  Lernaeopodidae. 

The  appendages  are  the  same  as  in  the  Lemaeidae,  namely,  two 
pairs  of  antennae,  a  pair  of  mandibles,  two  pairs  of  maxillae  and  a 
pair  of  maxillipeds.  But  these  can  only  be  seen  in  young  females 
and  males;  some  or  all  of  them  are  wanting  in  the  matured  female 
adult. 

The  first  antennae  in  the  young  Sphyrion  female  (fig.  18)  are  on 
the  anterior  surface  of  the  head,  dorsal  to  the  mouth  tube,  and  are 
minute  in  size  and  destitute  of  setae.  The  second  pair  are  at  the  sides 
of  the  mouth  tube;  they  have  swollen  basal  joints  and  are  tipped  with 
the  rudiments  of  a  chela.  The  mouth  tube  is  at  the  center  of  the  an- 
tero- ventral  margin  of  the  head  and  is  directed  diagonally  forward 
and  downward.    It  is  made  up  of  a  distinct  labium  and  labrum,  the 
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former  of  which  is  fringed  at  the  tip,  and  the  two  are  joined  so  as  to 
leave  an  opening  on  either  side.  The  mandibles  are  inside  the  tube 
and  are  stylet-shaped,  their  adjacent  surfaces  set  with  a  row  of  fine 
teeth. 

The  first  maxillae  are  on  the  outside  of  the  tube ;  each  is  one- jointed 
and  tipped  with  a  tiny  spine.  The  second  maxillae  are  on  the  ventral 
surface  of  the  head  behind  the  mouth  tube;  each  consists  of  a  simple 
finger-like  joint,  projecting  ventrally  and  tipped  with  a  small  claw. 

The  maxillipeds  are  considerably  larger,  and  each  consists  of  a 
basal  joint  fused  with  its  mate  across  the  midline  and  a  free  terminal 
joint  tipped  with  a  stout  daw.  As  growth  progresses  and  the  vari- 
ous processes  grow  out  upon  the  cephalothorax  some  of  these  ap- 
pendages usually  disappear,  or  they  may  be  changed  somewhat  in 
position,  so  that  in  the  mature  adult  they  are  hard  to  find.  But 
careful  search  will  usually  reveal  at  least  some  of  them.  The  swim- 
ming legs  are  very  quickly  broken  off  and  are  never  found  upon  the 
adults  of  either  sex.  But  on  the  same  young  female  whose  mouth 
parts  are  shown  in  figure  12  there  were  the  remains  of  the  first  and 
fourth  pairs.  The  first  pair  were  on  the  cephalothorax  and  the 
fourth  pair  on  the  anterior  end  of  the  trunk.  We  can  judge  where 
the  others  must  have  been  by  the  breaks  in  the  longitudinal  muscu- 
lature. 

INTERNAL  MORPHOLOGY. 

Body  wdCL — ^The  body  wall  is  similar  to  that  of  the  Lemaeidae, 
being  made  up  of  two  layers,  an  outside  transparent  layer,  which  in 
this  family  never  becomes  chitinous  except  in  the  neck  and  horns,  and 
an  inner  opaque  layer,  made  up  of  cells  containing  nuclei. 

The  outer  layer  is  quite  thin  over  the  cephalothorax  and  trunk  in 
Paeofiy  but  is  conspicuously  thickened  in  the  neck  and  at  the  pos- 
terior comers  of  the  genital  segment;  in  Sphyrian  and  Rebehtla  it 
is  thick  and  leathery  all  over  the  body.  It  is  made  up  of  thin  lamel- 
lae packed  closely  together  without  intervening  spaces,  and  contains 
pore  canals  connected  with  the  inner  layer.  The  latter  varies  in 
thickness  in  different  parts  of  the  body,  but  nowhere  attains  any- 
thing like  the  depth  found  in  some  of  the  Lemaeidae.  Nor  does  it 
anywhere  form  glands  like  those  seen  in  Sareotretea  and  other  Ler- 
naeids.  But  it  does  make  up  a  spongy  tissue  which  fills  the  cephalo- 
thoracic  and  posterior  processes,  as  well  as  those  portions  of  the 
cavity  of  the  head  and  trunk  not  otherwise  occupied.  In  bulk,  there- 
fore, it  is  by  far  the  most  extensive  tissue  in  the  body. 

Muscular  system  of  the  female. — ^We  know  nothing  of  the  muscula- 
ture of  the  free  swimming  larva,  but  it  must  of  necessity  be  more 
extensive  and  complicated  than  that  of  the  adult.  The  yoimgest 
of  the  developmental  stages  of  Sphyrian  here  mentioned  shows  the 
same  muscles  as  the  matured  adult  with  one  exception.    There  is  in 
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this  stage  (fig.  30)  a  complex  system  of  dilator  muscles  running  for- 
ward and  backward  from  the  junction  of  the  genital  segment  and 
abdomen  to  the  sides  of  the  barrel-shaped  rectum.  These  indicate 
that  the  rectimi  takes  an  impoi^tant  part  in  respiration  during  early 
development.  But  although  the  rectum  is  retained  in  the  matured 
adult  and  increases  in  size  with  the  growth  of  the  rest  of  the  in- 
testine, these  dilator  muscles  do  not  increase  accordingly.  They  be- 
come restricted  to  that  part  of  the  rectum  contained  in  the  abdomen, 
and  when  the  latter  is  finally  reduced  almost  to  nothing  these  muscles 
are  too  weak  to  accomplish  much. 

There  are  no  muscles  connected  with  the  first  antennae  in  any 
female  thus  far  examined,  but  the  second  antennae  show  a  well  de- 
veloped musculature.  The  presence  of  corresponding  muscles  in  two 
spherical  processes  on  the  head  of  Rehelula  indicates  that  these 
processes  are  really  the  remains  of  the  second  antennae,  because  the 
other  cephalothoracic  processes  do  not  possess  muscles. 

In  Paeon  there  are  very  strong  muscles  connected  with  the  second 
maxillae,  while  the  musculature  of  the  maxillipeds  is  we^k  and  prac- 
tically useless.  In  Sphyrion^  on  the  contrary,  the  musculature  of  the 
second  maxillae  is  comparatively  weak,  while  that  of  the  maxillipeds 
is  much  stronger,  although  relatively  not  as  strong  as  in  the  maxillae 
ot  Paeon. 

The  muscles  connected  with  the  swimming  legs  of  the  larva  en- 
tirely disappear  in  the  adult. 

The  body  muscles  of  the  female  are  separated  naturally  into  two 
sets,  the  longitudinal  and  the  dorso-ventral  muscles.  The  longitu- 
dinal muscles  are  very  similar  to  those  of  the  Lemaeopodidae,  with 
certain  minor  variations.  On  the  dorsal  surface  there  are  four  bands 
of  muscle,  two  on  either  side  of  the  median  line,  running  the  entire 
length  of  the  body  from  the  base  of  the  dorsal  cephalothoracic  proc- 
esses to  the  anterior  margin  of  the  abdomen.  In  Paeon  ferox  and  in 
Sphyrion  and  Jtebehda  the  two  inner  bands  are  separated  a  little  in 
the  trunk,  leaving  an  open  space  along  the  median  line  over  the  in- 
testine. In  Paeon  versicolor  they  remain  close  together,  but  the  two 
outer  bands  are  removed  nearly  or  quite  to  the  lateral  margin  of 
the  trunk. 

On  the  ventral  surface  are  four  wide  bands,  two  on  either  side, 
which  run  similarly  from  the  base  of  the  maxillipeds  to  the  anterior 
margin  of  the  abdomen.  All  four  of  these  remain  close  together 
throughout  their  entire  length  in  Paeon  versicolor  and  in  Sphyrion 
and  Rebehilaj  but  in  Paeon  ferox  the  two  outer  ones  are  removed  to 
the  lateral  margins  of  the  trunk.  Consequently  in  Paeon  ferox  there 
are  two  median  dorsal  bands  separated  by  a  narrow  interval,  two 
median  ventral  bands  and  two  bands  on  each  lateral  margin  of  the 
trunk.  In  Paeon  versicolor  there  are  two  median  dorsal  bands,  not 
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separated,  two  lateral  dorsal  bands,  one  on  each  side,  and  four  median 
ventral  bands.  In  the  other  genera  there  are  four  median  dorsal 
bands,  separated  a  little  along  the  midline,  and  four  median  ventral 
bands. 

In  Paeon  all  these  musdes  show  distinct  breaks  at  the  dividing 
lines  between  the  body  segments  and  enable  us  to  determine  what  part 
each  segment  has  taken  in  the  body  elongation.  A  similar  break  in 
the  median  dorsal  muscles  just  before  reaching  the  base  of  the  anal 
laminae  shows  that  an  abdomen  is  really  present,  even  though  it  be 
reduced  almost  to  nothing  and  so  thoroughly  fused  with  the  genital 
segment  as  to  be  otherwise  indistinguishable.  The  posterior  processes 
in  the  young  Spkyrion  (fig.  20)  are  manifestly  attached  to  the  abdo- 
men. The  base  of  the  posterior  processes  in  Paeon  being  posterior 
to  the  muscle  break,  they  must  also  be  regarded  as  abdominal. 

The  pecond  set  of  muscles,  which  are  dorso- ventral,  have  no  counter- 
part in  any  of  the  other  copepod  families.  They  consist  of  indivi- 
dual muscle  strands  either  scattered  uniformly  over  the  entire  area 
between  the  intestine  and  the  lateral  walls  of  the  trunk  {Paeon^Sphy- 
rwm),  or  gathered  into  bundles  in  restricted  areas  {Rehelula^  Per- 
iplexis).  When  scattered  the  individual  strands  are  not  usually 
vertical,  but  are  inclined  a  little  in  one  direction  or  another.  Between 
these  strands  are  woven  the  coils  of  the  oviducts  and  by  their  contrac- 
tion the  muscles  undoubtedly  aid  the  passage  of  the  eggs  along  the 
oviducts.  A  simultaneous  contraction  of  all  the  muscles  produces  a 
depression  of  the  dorsal  and  ventral  surfaces  of  the  trunk  over  the 
area  covered  by  the  muscles.  In  the  case  of  the  restricted  areas 
such  contraction  produces  pits  symmetrically  arranged  and  cor- 
responding in  position  on  the  dorsal  and  ventral  surfaces.  There  are 
the  usual  muscles  connected  with  the  vulvae  and  assisting  in  the  ex- 
trusion of  the  eggs  into  the  egg  strings. 

Muscular  system  of  the  male. — ^The  musculature  of  the  male  is 
well  shown  in  figure  59,  which  is  a  side  view  of  the  male  of  Paeon 
ferox.  The  muscles  of  the  cephalothorax  are  connected  entirely  with 
the  antennae  and  mouth  parts,  and  every  appendage  except  the  first 
maxillae  is  well  supplied.  The  muscles  of  the  second  maxillae  and 
maxillipeds  are  especially  numerous  and  powerful  and  must  make  of 
those  appendages  very  efficient  prehensile  organs.  In  the  thorax 
there  are  simply  the  usual  muscles  between  the  segments  on  the 
dorsal  and  ventral  surfaces,  which  produce  flexion  and  extension.  In 
the  fused  posterior  portion,  or  trunk,  there  is  in  addition  a  strong 
diagonal  muscle  on  either  side  which  aids  in  extruding  the  spermato- 
phiHres. 

Alimentary  canaL — ^The  mouth  opens  into  a  short  esophagus, 
which  is  usually  inclined  dorsally  and  fairly  straight,  but  in  Rele- 
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liUa  it  takes  on  more  or  less  of  an  S  curve.  It  opens  into  the  stom- 
ach at  the  anteroventral  margin  of  the  latter,  the  opening  being  sur- 
rounded by  a  rather  weak  sphincter  muscle.  The  mouth  tube  is  not 
sufficiently  protrusible  in  any  species  of  this  family  to  affect  the 
esophagus  at  all.  The  stomach  is  abruptly  enlarged  behind  the 
sphincter  and  shows  neither  convolutions  or  processes  in  any  of  the 
species  examined.  It  is  lined  with  digestive  epithelium  similar  in 
all  respects  to  that  found  in  other  families.  It  passes  insensibly 
into  the  intestine  which  is  rapidly  narrowed  into  a  mere  thread  on 
entering  the  neck,  and  which  shows  neither  convolutions  nor  fold- 
ings The  intestine  is  widened  again  on  emerging  from  the  neck, 
passes  nearer  to  the  dorsal  surface  of  the  trunk,  and  is  contracted 
again  into  a  relatively  large  and  barrel-shaped  rectum.  The  latter 
evidently  functions  as  an  effective  organ  of  respiration  in  devel- 
opmental stages,  and  is  operated  by  a  set  of  dilator  muscles  on  either 
side.  But  after  the  development  of  the  posterior  processes  this  func- 
tion is  shifted  to  them,  and  although  the  rectum  persists  and  in- 
creases in  size,  it  simply  serves  for  the  expulsion  of  the  excreta. 

The  intestine  is  smooth  and  unmodified  in  Paeouj  but  in  Sphyrian 
and  Rebelula  it  becomes  remarkably  changed  by  the  development  of 
lateral  and  dorsal  processes.  The  wall  of  the  intestine  bulges  out  in 
two  rows  of  small  knobs  along  either  side,  one  dorsal  and  one  ven- 
tral, and  one  row  along  the  center  of  the  dorsal  surface  (fig.  30). 
These  knobs  gradually  elongate  until  the  ends  of  those  in  the  three 
dorsal  rows  reach  the  dorsal  wall  of  the  trunk,  against  whose  inner 
surface  they  flatten  out  (fig.  31).  The  two  ventrolateral  rows  grow 
laterally  more  than  ventrally,  until  they  reach  and  flatten  out  against 
the  dorsoventral  muscle  strands. 
The  inner  cavity  of  all  the  processes  remains  in  full  communica- 

the  intestine.  The  dorsolateral  processes 
I  the  trunk  just  inside  of  the  dorsoventral 
entral  processes  flatten  out  between  the  lon- 
e. 

ion  all  the  processes  elongate  laterally  until 
J  fill  almost  the  entire  median  space  between 
Tal  muscles,  with  only  a  very  narrow  sinus 
on  either  side  beneath  the  longitudinal  muscles  and  between  the  cen- 
tral and  the  lateral  row.  On  the  ventral  side  they  crowd  out  into 
the  dorsoventral  muscles  and  grow  inward  around  the  intestine, 
until  they  almost  meet  on  the  midline,  presenting  the  appearance 
seen  in  figure  32. 

The  intestine,  together  with  these  five  rows  of  processes,  fills  prac- 
tically all  the  lumen  of  the  trunk  between  the  dorsoventral  muscles, 
the  only  vacant  space  being  below  the  center  of  the  intestine,  be- 
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tween  the  ventral  rows  of  processes.  All  the  processes  are  shorter 
and  smaller  anteriorly  and  posteriorly,  and  wider  and  larger  along 
the  center;  they  stop  posteriorly  at  the  contraction  between  the  in- 
testine and  the  rectum,  and  anteriorly  at  an  equal  distance  from  the 
anterior  end  of  the  trunk. 

In  Rehelula  the  system  of  processes  begins  at  the  junction  of  the 
neck  and  trunk  and  ends  just  behind  the  longitudinal  center  of  the 
trunk.  In  this  genus  the  anterior  processes  grow  much  more  rapidly 
than  the  posterior  and  branch  profusely.  They  thus  come  to  fill  the 
entire  lumen  of  the  trunk  from  wall  to  wall  for  about  one-fourth 
of  its  length,  the  ends  of  the  branches  flattening  against  the  inner  sur- 
face of  the  wall  on  all  sides.  They  then  diminish  rapidly  laterally  but 
still  reach  the  dorsal  and  ventral  body  wall.  The  combined  mass  as- 
sumes something  of  a  triangular  outline,  widest  anteriorly  and  nar- 
rowing to  a  point  posteriorly. 

The  branching  of  the  processes  destroys  the  appearance  of  being  in 
rows,  and  makes  the  mass  look  far  more  like  a  bunch  of  grapes  than 
is  the  case  with  the  posterior  processes  of  Sphyrion.  Cornalia  dis- 
covered this  mass  of  processes  in  his  ^^Lophoura  edwardsii^  but  mis- 
taking the  nature  of  the  intestine  he  called  them  blind  appendages  of 
the  stomach. 

He  only  represented  them  along  the  anterior  margin,  however,  and 
did  not  see  that  they  extended  as  well  over  the  entire  surface  of  the 
anterior  trunk. 

NERVOUS  SYSTEM. 

We  know  nothing  about  the  nervous  system  in  any  of  the  larval 
stages,  but  in  the  matured  adult  it  is  practically  the  same  as  in  the 
Lemaeidae.  There  is,  however,  one  important  difference.  In  every 
Lemaean  genus  the  tripartite  eye  of  the  larva  persists  in  the  adult, 
buried  deeply  in  the  tissues  over  the  base  of  the  esopittigus^^ut  still 
easily  recognized  in  cleared  specimens.  In  the  preftent 
eye  is  entirely  lacking  and  there  is  no  trace  of  it  iu  any 
remains  of  the  two  esophageal  ganglia  can  stil]  be, seen' 
and  the  beginning  of  the  ventral  nerve  cord.  But  no  n^ 
found  in  the  neck  or  trunk  either  in  sections  or  in  cle 
Such  nerves  must  exist,  however,  to  control  the  various  trunk  mus- 
cles, especially  those  connected  with  the  passage  of  the  eggs  alon|( 
the  oviducts  and  their  extru^on  into  the  external  egg  sacks. 

REPRODUCTIVE  SYSTEM. 

Male  reproductive  organs. — ^These  consist  of  a  pair  of  testes  situ- 
ated in  the  posterior  part  of  the  head,  a  pair  of  nearly  straight  vasa 
deferentia^  each  surrounded  for  a  portion  of  its  length  by  a  cement 
gland,  and  a  pair  of  spermatophore  receptacles.   The  testes  are  dorsal 
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to  the  stomach  and  intestine,  and  are  so  large  in  Reielulu  that  they 
cause  the  posterior  portion  of  the  head  to  bulge  out  dorsally  into  two 
hemispherical  knobs.  The  vasa  deferentia  are  given  off  from  the  pos- 
terior ends  of  the  testes  and  run  back  nearly  in  a  straight  line  along 
either  side  of  the  body  to  the  dorsal  portion  of  the  genital  segment, 
where  they  turn  down  ventrally  and  are  enlarged  into  spermatophore 
receptacles.  For  a  considerable  portion  of  its  passage  along  the  side 
of  the  body  each  vas  deferens  is  surrounded  by  a  mass  of  glandular 
tissue  which  secretes  and  pours  into  the  lumen  of  the  sperm  duct  the 
cement  substance,  which  hardens  into  the  covering  of  the  spermato- 
phore. The  opening  through  which  the  spermatophore  is  extruded 
is  on  the  ventral  surface,  just  in  front  of  the  posterior  processes. 

Female  reproduotvve  org<ms. — ^The  ovaries  are  paired,  and  are  situ- 
ated either  along  the  lateral  margin  of  the  anterior  portion  of  the 
trunk  {Sphyrion)^  or  just  inside  and  in  front  of  the  cement  glands 
(Paeon,  Rehehda).  They  are  nearer  the  dorsal  than  the  ventral  sur- 
face, and  are  slightly  flattened  against  the  lateral  wall.  Each  ovflfy 
consists  of  a  mass  of  tiny  cells,  with  no  arrangement  into  filaments, 
but^wxlh  illl  the  ^J^gETseparate  and  in  close  contact  one  with  another. 
But  there  is  not  the  uniform  gradation  in  size  from  one  end  of  the 
ovary  to  the  other  that  was  found  in  the  Lemaeidae.  The  eggs  in- 
crease rapidly  in  size  as  soon  as  they  leave  the  ovary  through  the 
absorption  of  food  material  and  yolk.  They  are  arranged  in  the  ovi- 
duct in  a  single  row,  and  retain  perfectly  their  spherical  shape.  Occa- 
sionally they  become  flattened  a  little  through  crowding,  especially 
around  the  turns  of  the  oviduct,  but  they  are  never  compressed  into 
disks. 

The  oviducts  are  narrow  and  thread-like  and  are  coiled  back  and 
forth  laterally  between  the  dorsoventral  muscle  strands  without  any 
definite  arrangement.  Apparently  they  first  fill  the  space  at  the  pos- 
terior portion  of  the  genital  segment  between  the  cement  glands  and 
the  intestine,  and  then  extend  forward  into  the  central  portion  of 
the  trunk  which  represents  the  fifth  thoracic  segment,  and  may  even 
reach  in  Paeon  and  Sphyrion  the  extreme  anterior  end  of  the  trunk, 
the  fourth  thorax  segment. 

In  Rehelula  they  are  prevented  from  doing  this  by  the  branched 
intestinal  processes  and  occupy  only  the  triangular  space  on  either 
side  behind  those  processea  The  sperm  receptacle  is  situated  at 
the  posterior  end  of  the  genital  segment,  on  the  median  line  between 
the  two  vulvae,  and  ventral  to  the  intestine.  The  cement  glands  arc 
in  the  postero-lateral  portions  of  the  genital  segment  and  follow  the 
contour  of  the  body  wall.  The  glandular  portion  is  long  and  nar- 
row except  in  Paeon  versicolor,  where  it  is  short  and  thick.  It  lies 
a  little  nearer  the  ventral  surface  and  is  usually  curved  inward  a 
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little  at  the  extreme  anterior  end.  The  whole  gland  is  also  concave 
inwardly,  the  two  assuming  the  form  of  parenthesis  marks.  The 
glandular  porti<m  does  not  show  segmentation  in  any  genus,  but  in 
preeervatiyes  the  cement  substance  through  the  center  of  the  ^and 
usually  breaks  up  into  thin  disk-like  laminae,  arranged  like  a  row 
of  coins.  The  duct  is  short  and  filose  and  enters  the  oviduct  just 
inside  the  vulva.  The  external  egg  sacks  are  long  and  straight,  usu- 
ally uniform  in  diameter,  or  wily  slightly  narrowed  posteriorly  and 
bluntly  rounded  at  the  end.  The  eggs  are  packed  into  them  rather 
loosely  and  without  any  definite  arrangement  in  rows. 

And  of  course  the  developing  larvae  are  not  arranged  in  any 
definite  relation  to  tJie  outer  walls  of  the  sack.  The  eggs  are  very 
numerous  in  all  the  genera  but  especially  so  in  Rebelula^  where  the 
number  often  readies  into  the  thousands.  Nothing  is  known  of  the 
shape  or  size  of  the  spermatophores  since  none  were  present  in  any 
of  the  females  thus  far  examined. 

SYSTEMATIC  PART. 

SPHYRUDAE,  new  family. 

Ea^emal  family  characters  of  female. — ^Body  divided  into  three 
distinct  regions,  a  soft  cephalothorax,  a  slender  neck,  chitinous  and 
armed  with  processes  or  horns  at  its  junction  with  the  cephalothorax 
except  in  OpmUa^  and  a  trunk,  flattened  dorsoventrally  and  usually 
with  pits  or  depressions  on  its  dorsal  and  ventral  surfaces.  Abdo- 
men niinute  and  thoroughly  fused  with  the  genital  segment  in  young 
females,  much  reduced  or  practically  lacking  in  the  adult,  but  the 
anal  laminae  always  present.  One  pair  of  posterior  processes;  egg 
strings  long  and  cylindrical,  eggs  multiseriate. 

Two  pairs  of  antennae  in  young  stages,  second  pair  chelate;  a  more 
or  less  protrusible  proboscis;  two  pairs  of  maxillae,  second  pair  un- 
cinate; one  pair  of  maxillipeds  also  uncinate. 

Internal  family  chara^cters  of  f empale, — ^Body  cavity  extending  into 
the  processes  of  the  cephalothorax  and  the  posterior  processes  of  the 
abdomen.  Digestive  tube  extending  through  the  center  of  the  body, 
nearer  the  dorsal  surface  in  the  trunk,  without  convolutions  but  pro- 
fusely covered  with  processes  in  Sphyrion  and  Rebelula.  Ovaries 
paired,  situated  close  to  the  lateral  walls  of  the  trunk;  oviducts  pro- 
fusely coiled,  coils  separated  by  dorsoventral  strands  of  muscle  either 
universally  distributed  or  gathered  in  bunches;  cement  glands  at  the 
posterior  comers  of  the  genital  segment,  usually  without  joints. 
Chitinog^i  layer  well  developed,  especially  at  the  posterior  comers 
of  the  genital  segment,  in  the  cephalothoracic  and  posterior  processes, 
and  in  the  respiratory  (flinders. 
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External  family  characters  of  male. — ^Body  folded  upon  itself  and 
unsegmented  in  Sphyrion^  straight  or  curved  and  more  or  less  seg- 
mented in  the  other  genera;  made  up  of  two  regions,  a  cephalothoraz, 
bearing  the  antennae  and  mouth  parts,  and  a  thorax  destitute  of  ap- 
pendages. Two  pairs  of  antennae,  second  pair  chelate;  proboscis 
long  and  retractile  like  those  of  the  Lemaeopodinae.  First  maxillae 
biramose,  second  pair  one-jointed,  uncinate;  nuudllipeds  with  fused 
basal  joints,  terminal  joints  free,  uncinate. 

Internal  faamlAi  characters  of  male. — ^Digestive  tube  extending 
straight  through  the  body,  nearer  the  ventral  surface.  Testes  paired 
in  the  posterior  dorsal  portion  of  the  cephalothorax,  often  protruding 
strongly  as  spherical  swellings;  sperm  ducts  lateral,  not  convoluted 
but  surrounded  by  large  cement  glands;  sphermatophore  receptacles 
in  the  genital  segment.  A  large  frontal  gland  above  the  anterior  end 
of  the  stomach;  a  large  fused  maxillipedal  gland  in  the  basal  joints 
of  the  maxillipeds;  smaller  glands  in  the  first  and  third  thorax  seg- 
ments and  near  the  anus. 

Remarks. — ^This  family  is  at  once  distinguidied  from  the  Ler- 
naeidae  by  the  presence  of  adult  pigmy  males  attached  to  the  females, 
while  in  the  Lemaeidae  the  males  do  not  pass  beyond  the  fourth 
copepodid  stage  and  are  never  found  with  the  adult  females.  The 
Sphyriidae  also  differ  in  the  position  and  arrangement  of  the  repro- 
ductive organs  and  in  tiie  presence  of  dorsoventnd  muscles,  separat- 
ing the  convolutions  of  the  oviducts  and  forming  by  their  contrac- 
tion pits  or  grooves  on  the  dorsal  and  ventral  surfaces  of  the  trunk. 
Still  another  difference  is  found  in  the  complicated  system  of  pro- 
cesses attached  to  the  itestine  in  the  trunk  of  Sphyrion  and  Rehelula^ 
which  has  no  counterpart  in  the  Lemaeidae. 

In  the  elongation  of  the  body  of  the  female  previous  to  and  during 
burrowing  all  the  thoracic  segments  take  a  part,  the  third  and  fourth 
segments  being  elongated  the  most.  The  tnmk  is  composed  of  a  part 
of  the  fourth  and  all  of  the  fifth  and  sixth  segments  while  in  the 
Lemaeidae  this  is  true  only  of  the  genus  Lemaea  (Lemaeocera). 
And  in  that  genus  the  arrangement  and  positicMi  of  the  reproductive 
organs  is  like  that  of  the  other  Lemaeans  and  radically  different 
from  the  present  family. 

The  males  of  the  Sphyriidae  closely  resemble  those  of  the  Lernaeop- 
odidae,  particularly  the  genera  Achtheres^  Salmincoloj  Lemaeopoda^ 
and  ClaveUisa^  but  the  females  bear  no  resemblance  whatever,  lacking 
the  peculiar  second  maxillae,  having  lateral  processes  or  horns  on  the 
cephalothorax,  and  burying  the  head  and  neck  in  the  tissues  of  the 
host. 

From  the  Chondracanthidae,  with  which  family  some  of  the  present 
genera  have  at  times  been  placed,  the  females  differ  in  the  absence  of 
prehensile  second  antennae  and  thoracic  l^s  and  in  the  presence  of 


Digitized  by  VjOOQIC 


566  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  65. 

lateral  processes  on  the  cephalothorax,  in  the  long  slender  neck,  and 
in  the  posterior  processes  on  the  abdomen.  The  males  differ  in  the 
entire  absence  of  swimming  legs,  in  the  fusion  of  the  basal  joints 
of  the  maxillipeds,  and  in  the  structure  of  the  antennae  and  mouth 
parts.  The  family  is  thus  clearly  differentiated  from  all  the  other 
copepod  families  and  occupies  a  place  peculiarly  its  own,  its  males 
closely  resembling  those  of  the  Lemaeopodidae  and  its  females  bear- 
ing some  external  resemblance  to  those  of  the  Lemaeidae. 

ARTIFICIAL  KEY  TO  THE  GEIVEB.\. 

1.  Posterior  processes  cyUndrkral,  smooth,  and  divided  into  large  lobes;  neck 
bent  and  twisted  and  armed  with  numerous  chitin  horns. 

Periplexis,  new  genus,  p.  COS. 

1.  Posterior  processes  cyUndrical,  smooth,   neither  lobed   nor  divided;   nedc 
straight  and  smooth,  no  chitin  horns 2. 

1.  Posterior  processes  covered  with  giU  cones  or  cylinders;  neck  sttaight  and 

smootli,  with  horns  or  processes 8. 

2.  Cephalothorax  orbicular,  without  processes;  neck  stout  and  flattened. 

Opitnia  Wilson,  1908,  p.  689. 
2.  Cephalothorax  transversely  ellipsoidal,  with  three  pairs  of  prominent  pro- 
cesses ;  neck  slender  and  cyUndrical Paeon,  new  genus,  p.  590. 

2.  Cephalothorax  orbicular,  furnished  with  cartUaginous  horns;  neck  slender 

and  cylindrical Trypaphylum  Richiardi,  1878,  p.  588. 

8.  Cephalothorax  a  narrow  cylinder,  with  small  lateral  processes  or  horns ;  nedc 

fllose Rehelula  Poche,  1905,  p.  576. 

8.  Cephalothorax  short  and  very  wide,  much  flattened,  with  enormous  lateral 
processes,  often  lobed ;  neck  thick  and  stout..£fpAyrion  Cuvier,  1839,  p.  566. 

Genus  SPHYRION  Cnvier. 

Chondracanth/us  Quoy  and  Gaimabd,  Freycinet's  Voyage  autour  du  Monde,  1824, 

Zoologle,  Atlas,  pi.  86,  fig.  10.    "  Chondracanthe  llsse." 
Sphyrion  Ctjvieb,  Le  R^gne  Animal,  1880,  vol.  8,  p.  257.    "  Sphyrlon  lisse.'* 
Sphyrion  Gu£bin-Meneville,  Iconographie  du  Rdgne  Animal,  1829-1848,  vol.  2, 

p.  11,  pi.  9,  fig.  4.    Sphyrion  laeviffatui. 
Sphyrion  Milne  Edwabds,  Histoire  Naturelle  des  Crustacds,  1840,  voL  8,  p.  525. 
Leste8  Ejt^TEB,  Danmarks  Fiske,  1845,  vol.  2,  p.  517. 
Sphyrion  Steenstrup  and  Lt^^KKN,  Kong.  Danske  Videns.  Selskab.  Skrifter, 

1861,  ser.  5.  vol.  5,  pp.  847  and  482. 
Lesteira  KB0TEB,  Naturhistorisk  Tidsskrift,  1868.  ser.  8,  vol.  2,  p.  402. 
Lesteira  HET.Lint,  Reise  der  Novarc^  1865,  Crustacea,  p.  228. 
Leateira  G.  M.  Thomson,  Trans.  New  Zealand  Inst,  1890,  voL  22,  p.  870. 
Sphyrion  Bassbtt-Smith,  Proc.  Zool.  Soc.  London,  1899,  pp.  441  and  488. 
Sphyrion  Stebbing,  Cape  of  Good  Hope,  Dept  Agric,  South  African  Crustacea, 

Sphyrion  laeviyatum,  p.  60,  pi.  4, 1900. 
Sphyrion  Thob,  Ann.  Sd.  Nat,  ser.  8,  1900,  vol.  11,  p.  277.    Sphyrion  auatraU- 

CU8,  new  species,  p.  280. 
Sphyrion  Qxhdob,  Archiv.  ZooL  exp^.  et  gen.,  ser.  5,  1912,  vol.  10,  p.  xxxix, 

Sphyrion  delagei,  new  species,  p.  xii ;  stetoariit  new  species,  p.  xiii. 
Sphyrion  T.  and  A.  Scott,  British  Parisitic  Copedoda,  1918,  vol.  1,  p.  164. 

External  generic  characters   of  female. — Cephalothorax   trans- 
•sely  expanded  into  a  pair  of  enormous  soft  processes  of  varying 
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shape,  forming  the  sphyra  or  hammer,  from  the  center  of  whose  an- 
terior surface  projects  the  head.  Neck  smooth,  of  medium  diameter 
and  often  enlarged  posteriorly.  Trunk  greatly  enlarged  trans- 
versely, flattened  dOTSoventrally,  smooth  or  pitted  according  to  the 
contraction  of  the  dorsoventral  muscles;  no  abdomen  but  a  pair  of 
knob-like  anal  laminae.  A  pair  of  posterior  processes  profusely  and 
dichotomously  branched;  egg  strings  long  and  straight;  eggs  multi- 
seriate.  In  young  females  two  pairs  of  antennae,  two  pairs  of  max- 
illae, one  pair  of  maxillipeds,  no  swinmiing  legs.  In  older  females 
the  appendages  degenerate  into  knobs  or  entirely  disappear.   . 

Internal  generic  characters  of  female. — Mouth  tube  at  the  extreme 
anterior  margin  of  the  head,  inclined  ventraliy ;  esophagus  entering 
the  stomach  on  the  anteroventral  surface;  stomach  without  lateral 
processes;  intestine  narrowed  in  tiie  neck  and  widened  in  the  trunk, 
where  it  develops  a  complicated  ^stem  of  processes;  rectum  diort, 
opening  between  the  anal  laminae;  cement  glands  strongly  curved, 
close  to  the  posterolateral  walls  of  the  genital  segment,  indistinctly 
jointed;  ovaries  close  to  the  body  wall  on  eith^  side  and  reaching 
from  the  anterior  end  of  the  trunk  to  the  anterior  end  of  the  cement 
glands;  oviducts  profusely  coiled,  the  convolutions  separated  by 
strands  of  dorsoventral  muscles;  chitinogen  layer  thickest  in  the  an- 
terior part  of  the  trunk,  outside  of  the  oviduct  coils. 

External  generic  characters  of  male. — General  form  an  elongated 
ellipsoid,  with  the  cephalothorax  attached  to  one  end  (Hi  a  level  with 
the  dorsal  surface  and  covered  with  a  minute  carapace.  Body  folded 
upon  itself  very  much  as  in  the  Lernaeopod  genus  ClavdUsa  and 
thoroughly  fused,  without  distinction  of  parte  or  segmentation; 
mouth  tube,  appendages,  and  a  genital  process  on  the  ventral  surface. 
Two  pairs  of  antennae  on  the  anterior  margin  of  the  tiny  carapace; 
two  pairs  of  maxillae;  maxillipeds  slender  and  chelate,  their  basal 
joints  fused. 

Internal  generic  characters  of  male. — Esophagus  not  much  inclined 
to  the  body  axis,  but  quite  long  and  entering  the  stomach  at  the  ante- 
rior end.  Stomach  close  to  the  dorsal  surface  of  the  head,  passing 
insensibly  into  the  intestine  which  follows  around  the  curve  of  the 
body,  and  then  turns  forward  and  opens  at  the  anus  just  behind  the 
maxillipeds.  Testes  paired,  between  the  stomach-intestine  and  the 
dorsal  wall  of  the  head,  opposite  the  bases  of  the  maxillipeds;  sperm 
duct  coiled  backward  and  forward  twice  between  the  intestine  and 
the  lateral  body  wall,  the  last  time  forming  a  fairly  large  spermato- 
phore  receptacle. 

Type  of  the  genus. — Sphyrion  laevigatwn  Guftrin  Meneville. 
(Sphyrionj  o^opiov,  a  little  hammer.) 
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ARTIFICIAL    KKV   TO    THE    SPECIES. 

Cephalothorax  (hammer)  only  half  wider  than  long  and  smooth;  neck  without 
processes,  longer  than  the  rest  of  the  body  combined ;  genital  segment  longer 
than  wide lumpi  (Kr^yer),  1837,  p.  570. 

Cephalothorax  (hammer)  two  or  three  times  as  wide  as  long  and  coTered  with 
soft  processes,  often  branched ;  neck  shorter  than  genital  segment ;  the  latter 
wider  than  long laevigatum  GuMn-Menevllle,  1839,  p.  575. 

Remarks, — From  the  series  of  developmental  stages  here  presented 
it  can  be  easily  seen  that  the  body  dimensions  will  vary  greatly  with 
the  growtii.  The  hammer  tends  to  become  more  and  more  elongated 
transversely;  its  surface  remains  smooth  and  unbroken  in  Iwmpij 
while  in  laevigatwm  it  becomes  broken  into  numerous  processes  and 
warts.  Once  this  latter  sort  of  growth  is  begun  it  is  manifest  that 
there  will  be  no  limit  either  in  the  number  or  the  pattern  of  the  ex- 
crescences. The  antennae  and  mouth  parts  alone  will  show  any  regu- 
larity of  position,  size,  or  shape. 

Furthermore  the  same  individual  will  show  a  very  different  pat- 
tern of  cephalothorax  at  different  stages  in  its  growth.  And  prob- 
ably no  two  individuals  of  the  same  species  will  ever  be  just  alike. 

The  neck  varies  greatly  in  length,  in  actual  diameter,  and  in  rela- 
tive diameter  at  its  anterior  and  posterior  ends.  In  general,  the 
older  and  the  larger  the  parasite  becomes,  the  smaller  is  the  neck 
diameter  in  comparison  with  the  other  body  regions.  The  trunk 
changes  the  least  of  any  part  of  the  body,  but  even  it  must  become 
considerably  swollen  with  the  maturation  of  the  eggs  and  shrunken 
after  their  extrusion  into  the  external  sacks.  On  the  other  hand, 
there  is  the  greatest  chance  for  variation  in  the  posterior  processes. 
They  start  as  simple  branches  at  the  point  of  fusion  of  the  anal 
laminae  with  the  genital  segment,  and  become  more  and  more  com- 
plexly branched  with  growth.  As  in  shrubs  and  trees,  therefore, 
we  must  not  expect  to  find  exact  duplicates  of  any  particular  pattern, 
but  only  a  general  similarity  in  the  mode  of  branching. 

In  the  same  way  we  might  well  find  the  tips  of  the  branches  swollen 
into  spheres  in  one  specimen,  normally  cylindrical  in  another,  and 
flattened  in  a  third.  Such  considerations  as  these  make  any  dif- 
ferentiation of  species  upon  the  external  characters  of  the  female 
alone  very  questionable.  The  best,  and  probably  the  only  reliable, 
method  of  separating  species  will  be  by  comparison  of  the  males  and 
young  females  whose  mouth  parts  have  not  yet  become  degenerate. 

Seven  species  of  the  genus  have  been  thus  far  proposed,  but  a  care- 
ful comparison  of  the  descriptions  given,  which  are  based  entirely 
upon  the  external  appearance  of  the  female,  apparently  reduces  the 
species  to  the  two  given  above.     Since  most  of  the  descriptions  place 
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considerable  emphasis  upon  size,  a  table  of  the  comparative  sizes  of 
the  seven  species  is  here  given.    The  figures  are  millimeters. 


Species. 

Bammer. 

Neck. 

Trunk. 

EggBtrlogs. 

Ungth. 

WldUi. 

Length. 

Width. 

Length.  1  Width. 

Length. 

Width. 

Iwmvi 

13-16 

15-«0 
20 
25 

10 

4-20 

2-« 

11 

15-36 
7-12 
7 
7 
10 
4 
12 

2.5 
1-3.5 
1-2 
1-2 
5  1 

1.5 
1-3.5 

12-16 
»-20 
10-12 
9 
12 
14 
11 

12 

»-28 
15 
15 
14 
17 
18 

20 
20 

2.6 

huviifat'um 

2 

uuitfolicui 

2.6 

iflagri 

X6 

tUwarU 

30               2 

lUn^ 

2i 

7 

S7               2 

kr09eri 

54  1             lb 

26               2 

The  length  of  the  hammer  is  transverse  to  the  body  axis. 

The  first  two  species  in  the  table  are  conceded  to  be  distinct,  and 
it  will  he  noted  that  the  variations  given  for  the  second  species, 
laevigatum^  are  amply  sufficient  in  range  to  cover  the  five  following 
species,  but  it  will  be  interesting  to  note  these  species  in  detail. 

SPHYRION  AUSTRALICUS  Thor. 

This  species  has  a  more  robust  structure  than  laevigatum,  the  egg 
strings  are  a  little  longer,  and  the  hammer  has  long  digitiform 
processes  which  Thor  regarded  as  transformed  legs.  The  neck  is 
strongly  curved  and  twisted  until  the  hammer  is  at  right  angles  to 
the  trunk.  The  posterior  processes  are  the  same  size  and  shape  as  in 
laevigatum  but  are  perhaps  a  little  less  branched.  This  parasite  was 
reported  to  have  been  taken  from  "la  grande  morue  rouge  d'Aus- 
tralie^'  although  there  is  no  cod  known  from  Australia  that  is  large 
and  red. 

Obviously  there  is  not  enough  in  this  description  to  render  the 
species  valid  and  it  must  be  considered  a  synonym  of  laevigcUunu 

SPHYRION  DBLAGSI  Qvktor. 

The  hammer  is  longer  and  narrower  than  in  austraUcua^  and  the 
protuberances  which  it  carries  are  smaller.  The  neck  and  trunk 
are  bent  to  the  left  and  the  neck  shows  a  direct  torsion  of  90®.  The 
processes  of  the  hammer  are  more  or  less  regular  and  probably  rep- 
resent modified  appendages.  The  trunk  has  the  form  of  an  ellipse, 
much  wider  than  long;  the  abdomen  is  reduced  and  carries  on  its 
ventral  surface  two  bunches  of  chitin  appendages,  whose  branching 
is  analogous  to  that  in  australicus^  but  whose  tips  are  spherical  in- 
stead of  being  flattened.  The  species  is  based  on  a  single  specimen 
taken  from  behind  the  dorsal  fin  of  a  cod  in  the  Sandwich  Islands. 
Here  again  there  is  nothing  to  constitute  a  specific  difference  and  the 
species  must  be  regarded  as  a  synonym  of  laeingaium. 
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SPHYBION  STEWARTI  Qnidor. 

The  hammer  is  entirely  lacking  and  the  host  is  unknown,  but  the 
single  specimen  came  from  New  Zealand.  That  part  of  the  neck 
which  remains  is  considerably  wider  than  in  any  other  reported 
specimen ;  the  trunk  is  quadrangular  and  flattened,  and  the  abdomen 
is  distinctly  visible.  The  posterior  processes  are  branched  dicho- 
tomously  and  the  branches  are  perpendicular  to  the  surface  of  the 
bunch,  and  their  swollen  tips  are  the  only  things  visible.  Such 
slight  differences  are  hardly  enough  to  constitute  a  valid  species  based 
on  a  single  mutilated  specimen. 

BPHTRION  KINGI  Cnnninffham. 

In  his  Notes  on  the  Crustacea  obtained  during  the  voyage  of 
H.M.S.  Nassau  Cunningham  *  published  this  new  species.  He  gave  no 
description,  but  merely  said  that  it  differed  from  laevigat%mi  "  in  the 
greater  width  of  the  sucking  disk  (hammer)  and  of  the  body,  as 
well  as  in  various  other  points  which  will  be  readily  understood  by 
a  comparison  of  the  figures  of  laevigatwm  and  kmgiy  The  figure 
he  gave,  however,  showed  no  details  save  those  of  the  relative  shape 
and  size  of  different  parts  of  the  body,  and  they  are  not  enough  to 
establish  his  species. 

8PHTRI0N  KB^BRI   (ThomMn). 

Thomson  referred  this  species  to  Kr0yer's  genus  Lesteira;  it  dif- 
fers from  other  species  chiefly  in  the  shape  of  the  hammer,  whose 
transverse  diameter  is  greater  than  the  entire  length  of  the  body. 
The  neck  and  trunk  are  hard  and  horny,  and  the  bunches  of  posterior 
appendages  are  as  long  as  the  trunk  itself.  Taken  from  the  abdo- 
men of  a  ling,  Oenypterus  blacodeSj  near  New  Zealand.  Here  again 
the  species  rests  for  its  validity  almost  entirely  upon  the  shape  of 
the  hammer,  and  can  not  be  accepted  without  further  proof. 

SPHTBION  LUMPI  (Kr^er). 

Plates  50,  61,  and  52. 

Leatea  lumpi  Kb0yeb,  Danmarks  Flske,  vol.  2,  1845,  p.  517. 

Leateira  lumpi  Kb^yeb,  Naturhist.  Tidsskdift,  ser.  3,  vol.  2,  p.  325,  pi.  18, 

fig.  5,  1863. 
I^ateira  lumpi  Steenstbup,  Overs.    Kongel.    Danske  Vidensk.    Selsk.    For- 

handl.,  1869,  no.  8,  p.  182,  pL  2,  figs.  4  and  5. 
Sphyrion  lumpi  BAsssTT-SmrH,  Proc.  Zool.  Soc.  London,  18d9,  p.  489. 
Sphyrion  lumpi  T.  and  A.  Scott,  British  Parasitic  Ck>pepoda,  1913,  p.  164, 

pi.  51,  figs.  8  and  4. 

Host  and  record  of  specimens. — ^The  United  States  National  Mu- 
seum contains  the  following  specimens:  A  single  female  (Cat.  No. 
42842,  U.S.N.M.),  from  a  salted  hake;  a  single  female  (Cat  No. 

*Id  Trans.  Linn.  Soc.  London,  vol.  27,  1871.  p.  601. 


Digitized  by  VjOOQIC 


MO.  2286.     THE  NEW  COPEPOD  FAMILY  SPHYRIIDAE—WILSON.  571 


49759,  U.S.N.M),  from  Sebaates  marinvs  taken  off  Cape  Cod  in 
1879;  a  single  female  with  attached  male  (Cat.  No.  49760,  U.S.N.M), 
from  Nematonurus  goodei  taken  off  the  New  Jersey  coast  by  the  Al- 
hatross  in  1884;  four  immature  females  (Cat.  No.  49761,  U.S.N.M), 
f ^om  the  same  host  and  locality  in  1885 ;  a  single  female,  lacking  the 
hammer,  from  Haloporphyrus  viola^  cleared  to  show  the  internal 
anatomy. 

Specific  charactera  of  female. — Cephalothorax  enlarged  by  lateral 
processes  until  it  is  usually  a  little  wider  than  the  genital  segment. 
In  young  females  and  in  some  mature  ones  the  outer  ends  of  the 
processes  are  bluntly  pointed,  giving  the  hammer  a  transversely  ellip- 
tical outline,  with  rather  pointed  ends.  In  other  specimens  the  ends 
of  the  processes  are  enlarged  into  knobs  and  one  or  both  of  the  knobs 
may  be  bifid,  giving  the  creature  much  more  of  a  hammer  shape. 
Owing  to  torsion  the  transverse  diameter  of  the  head  in  matured 
females  is  usually  at  right  angles  to  that  of  the  tnmk.  Kr0yer,  who 
founded  the  species,  claimed  that  this  enlarged  portion  was  the  head 
alone,  but  most  of  the  other  observers  have  called  it  a  cephalothorax, 
which  it  is  now  definitely  proved  to  be  by  the  presence  of  swimming 
legs  in  inimature  specimens.  This  cephalothorax  is  followed  by  a 
narrow  neck  of  varying  length,  but  fully  as  long  in  the  young  females 
as  in  the  older  ones.  Then  comes  an  enlarged  trunk  made  up  chiefly 
of  the  genital  segment,  which  is  more  or  less  heart-shaped  and 
fitrongly  flattened  dorsoventrally.  To  it  are  attached  a  pair  of  anal 
laminae  and  a  pair  of  posterior  processes,  simple  at  first  but  becoming 
more  and  more  profusely  branched  as  the  animal  matures. 

In  the  youngest  specimen  obtained  (fig.  15.)  the  lateral  lobes  of 
the  cephalothorax  are  small,  not  pointed,  and  plainly  thoracic  in  ori- 
gin; the  head  projects  from  the  ventral  surface  and  is  scarcely  visible 
in  dorsal  view.  The  walls  of  the  entire  body  are  of  equal  thickness 
and  perfectly  transparent  like  glass;  the  neck  is  very  slender  but  is 
25  mm.  in  length  and  of  uniform  width;  the  trunk  is  an  elongated 
oval,  five  times  the  diameter  of  the  neck;  the  abdomen  is  fused  with 
the  genital  segment,  but  is  well  differentiated  by  breaks  in  the  muscu- 
lature and  by  lateral  sinuses  at  its  base;  the  posterior  processes  arise 
from  its  dorsal  surface  and  are  simple  and  unbranched,  but  somewhat 
flattened  dorsoventrally. 

Inside  of  the  trunk  the  filiform  intestine  increases  gradually  in 
diameter  and  is  then  contracted  again  into  a  barrel-shaped  red;um 
about  one-fourth  the  distance  from  the  posterior  end.  Along  the 
enlarged  portion  can  be  seen  the  beginnings  of  the  intestinal  processes, 
which  assume  the  form  of  two  rows  of  small  knobs  on  either  side,  one 
dorsal  and  the  other  ventral,  and  a  single  row  along  the  center  of  the 
dorsal  surface. 
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The  cement  glands  and  ovaries  may  be  distinguished  near  the  lateral 
walls  of  the  trunk,  but  as  yet  they  are  only  partially  developed. 

In  an  older  specimen  (fig.  18)  the  lateral  processes  of  the  cephalo- 
thorax  are  more  pointed  and  relatively  larger,  the  head  has  moved 
to  the  anterior  margin  and  is  plainly  visible  dorsally  as  well  as  ven- 
trally ;  the  neck  and  trunk  have  enlarged  relatively  in  diameter  and 
the  posterior  processes  have  elongated  considerably,  are  much  twisted, 
and  have  begun  to  branch.  This  specimen  shows  the  antennae  and 
mouth  parts  admirably,  and  it  will  be  well  to  describe  them  in  detail 
The  first  antennae  are  three-jointed  processes  projecting  from  the 
anterior  margin  of  the  head  near  the  center,  just  above  and  inside 
of  the  second  pair.  The  basal  joint  is  much  the  largest  and  tin 
terminal  joint  is  a  minute  knob  on  the  tip  of  the  second  joint  near 
its  inner  margin ;  these  antennae  are  destitute  of  spines  or  setae.  The 
second  antennae  are  three- jointed,  the  basal  joint  much  the  largest; 
they  start  from  the  anterolateral  comers  of  the  head  and  curve  diag- 
onally inward  and  backward  across  the  face,  almost  meeting  on  the 
midline.  On  the  tip  of  the  terminal  joint  are  two  processes  arranged 
like  a  chela,  one  dorsal  and  the  other  ventral  and  a  little  lateral. 
Between  these  antennae  lies  the  mouth  tube  which  is  conical  and 
inclined  forward  and  downward.  On  either  side  of  the  tube  is  a 
short  process  or  knob,  the  first  maxilla,  tipped  with  a  tiny  spine. 
Posterior  to  the  tube  is  the  seccmd  pair  of  maxillae,  each  of  which 
is  a  one-jointed,  fingerlike  process,  with  a  small  claw  on  its  tip. 

A  short  distance  behind  these  is  a  pair  of  large  fleshy  processes, 
which  stand  out  prominently  from  the  ventral  surface  of  the  head; 
their  adjacent  surfaces  are  flattened  together  and  fused  on  the  mid- 
line so  that  the  two  form  a  hemisphere  whose  posterior  surface, 
away  from  the  mouth,  is  divided  by  a  shallow  m^an  groove.  On 
this  posterior  surface  at  the  bases  of  the  processes,  where  they  easily 
escape  notice,  is  a  pair  of  one-jointed  maxillipeds.  Each  consists  of 
a  swollen  joint,  pointed  at  the  tip  and  armed  with  a  stout  and 
strongly  curved  claw  and  a  long  spine  on  the  inner  margin  (fig.  10). 
These  are  so  overshadowed  by  the  large  padlike  processes  in  front 
of  them  that  they  can  not  be  of  any  service  to  the  matured  female, 
but  they  probably  assist  it  in  securing  its  first  hold  upon  its  host, 
and  in  boring  its  way  through  the  skin  into  the  underlying  tissues. 
A  short  distance  behind  the  maxillipeds  are  the  bases  of  the  first 
swimming  legs  as  is  shown  by  the  usual  chitin  ridge  on  the  surface 
and  by  muscles  beneath  the  skin.  The  legs  themselves  are  broken 
off,  but  Rathbun  obtained  one  of  them  and  has  given  an  ex- 
cellent drawing  of  it.  The  basal  joint  is  ovate  and  at  the  tip  are  two 
minute  one- jointed  rami,  without  spines  or  setae.  There  was  a  second 
pair  of  legs  opposite  the  posterior  margin  of  the  lateral  processes, 
but  no  traces  of  any  others. 
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Inside  the  trunk  (Fig.  81)  considerable  development  has  taken 
place ;  the  five  rows  of  intestinal  processes  are  now  very  much  in  evi- 
dence and  fill  a  large  portion  of  the  body  cavity.  Each  of  the  lateral 
rows  ext<ends  out  obliquely  from  the  surface  of  the  intestine;  the  dor- 
sal ones  reach  the  dorsal  body  wall  about  halfway  between  the 
midline  and  the  lateral  margin,  just  inside  the  dorsoventral  muscles, 
but  the  ventral  ones  do  not  reach  the  ventral  wall.  Instead  they  are^ 
more  nearly  horizontal  and  extend  against  the  sides  of  the  muscles,, 
in  some  cases  pushing  a  short  distance  between  them.  The  dorsal  row 
extend  vertically  upward  and  reach  the  dorsal  wall  of  the  trunk  along 
the  midline.  There  are  thus  two  narrow  spaces  between  the  rows 
dorsally  and  a  wide  ventral  space  that  is  partially  filled  with  spongy 
chitinogen  tissue.  The  intestine  still  presents  its  general  outline  and 
all  the  processes  stop  before  reaching  the  rectum.  The  ovaries  and 
cement  glands  have  also  developed  considerably  and  are  plainly 
visible  along  the  lateral  margins,  with  quite  an  interval  between 
them  at  the  center. 

The  color  of  immature  specimens  is  snowy  white,  becoming  brown- 
ish as  the  female  matures,  and  this  brown  is  much  deepened  in  pre- 
servatives. Measurements  are  given  of  two  adults  since  they  differ 
in  details;  the  first  figures  given  belong  to  the  specimen  shown  in 
figure  1,  the  second  to  the  specimen  whose  head  is  diown  in  figure  13,. 
and  which  evidently  resembled  one  of  Kr0yer's  figures. 

Total  length,  including  posterior  processes,  60-45  mm.  Length  of 
cephalothorax,  10-10  mm.;  width  13-16.50  mm.  Length  of  neck, 
85-15  mm.  Length  of  trunk,  16-12  mm.;  width,  10-15  mm.;  thick- 
ness, 6-5  mm.  Length  of  posterior  processes,  8-16  mm.  Length  of 
egg  strings,  20-20  mm.  The  second  specimen  thus  has  a  wider  ce- 
phalothorax, a  shorter  neck,  a  shorter  but  wider  trimk,  and  longer 
posterior  processes. 

As  the  females  mature  all  the  body  regions  thicken  and  the  pos- 
terior processes  become  more  and  more  profusely  branched.  A  third 
stage  of  the  latter  is  shown  in  figure  7,  and  the  matured  female  is 
seen  in  figures  1  and  2. 

From  the  above  measurements  it  will  be  seen  that  one  of  the  adults 
had  processes  fully  twice  the  size  of  those  on  the  other  specimen.  The 
internal  anatomy  of  the  matured  trunk  is  shown  in  ventral  view  in 
figure  32.  The  intestine  is  considerably  increased  in  diameter,  and  is 
nearer  the  dorsal  surface  of  the  trunk.  On  either  side  of  it  lies  the 
long  ventral  row  of  processes,  readiing  nearly  the  whole  length  of  the 
trunk  and  narrowed  at  either  end.  Here  and  there,  especially  toward 
the  posterior  end,  a  process  is  found  which  does  not  reach  the  whole 
width  of  the  row,  and  then  the  adjacent  processes  on  either  side  of  it 
come  together  for  the  remainder  of  the  distance.  The  processes  hf 
also  grown  inward  over  the  ventral  surface  of  the  intestine  and  do 


Digitized  by  VjOOQIC 


574  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  56. 

ward  until  they  reach  the  ventral  body  wall.  Dorsal  to  the  intestine 
the  processes  have  also  widened,  but  there  is  still  a  space  on  either  side 
between  the  rows. 

The  ovaries  now  reach  back  to  the  anterior  ends  of  the  cement 
glands,  and  the  oviducts  are  apparently  given  off  from  their  posterior 
ends.  These  oviducts  are  coiled  to  the  right  and  left  in  the  space 
between  the  ovary  (anteriorly)  and  the  cement  glands  (posteriorly), 
and  the  intestinal  processes  on  either  side,  and  the  coils  are  separated 
by  strands  of  dorsoventral  muscles,  whose  contraction  helps  to  pass 
the  eggs  along  the  oviducts.  The  eggs  are  separate,  and  although  in 
places  they  are  close  enough  together  to  become  somewhat  flattened, 
they  are  never  crowded.  They  finally  issue  into  the  external  sacks  at 
the  posterior  end  of  the  genital  segment,  close  to  the  median  line.  The 
cement  glands  are  at  the  extreme  posterolateral  margin  of  the  trunk, 
close  to  the  body  wall.  They  are  long  and  slender  and  curved  into  the 
form  of  a  parenthesis  mark;  they  do  not  show  regular  segmentation; 
the  ducts  from  these  glands  are  short  and  threadlike  and  enter  the 
oviduct  just  inside  the  vulva. 

SpeeifiG  characters  of  male, — In  addition  to  the  generic  characters 
already  given  we  may  add  that  the  basal  joint  of  the  first  antennae  is 
much  the  largest,  the  second  and  third  joints  are  about  the  same  size, 
and  the  terminal  joint  is  tipped  with  two  stout  spines.  The  basal 
joint  of  the  second  antennae  is  twice  as  wide  as  long  and  unarmed, 
the  second  joint  is  the  same  width  and  length  as  the  basal  one,  with 
a  short  spine  at  the  outer  anterior  corner  and  on  the  inner  margin  a 
wide  process  armed  with  three  stout  spines;  terminal  joint  half  the 
width  and  length  of  the  second  joint  and  tipped  with  three  stout 
spines.  Second  maxillae,  two-jointed,  joints  stout  and  swollen,  the 
basal  one  the  larger,  the  terminal  one  tipped  with  a  strong,  bluntly 
pointed  claw,  bent  into  a  half  circle;  on  the  inner  margin  of  the  joint 
near  the  tip  is  a  short  and  stout  spine.  Basal  joints  of  the  maxilli- 
peds  fused  across  the  midline;  terminal  joints  rather  slender  and 
tipped  with  a  chela,  a  strong  claw  on  the  anterior  comer  shutting 
down  into  a  sheath  on  the  opposite  margin. 

Color  (preserved  material)  a  uniform  yellowish  white.  Total 
length,  2  mm. ;  width,  1  mm. ;  greatest  thickness,  0.50  mm. 

(lumpi^  the  specific  name  of  the  original  host). 

Newly  hatched  larva. — The  present  author  has  never  seen  the 
larva,  but  Kr0yer  gave  two  figures  ^  which  he  designated  "  PuUus  ex 
ovo  productus,"  and  which  show  several  interesting  features.  The 
dorsal  view  looks  somewhat  like  a  nauplius,  but  lacks  the  balancers 
at  the  posterior  end  of  the  body;  the  side  view  shows  umnistakably 
that  it  is  not  a  nauplius,  but  a  much  more  advanced  larva.    The  firbt 

^  NatnrhlBtorlsk  Tidsskrift,  ser.  3,  vol  2,  pi.  18,  flg.  5,  f  and  g. 
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antennae  are  distinctly  three-jointed,  and  in  addition  to  the  other 
two  pairs  of  nauplius  appendages  there  are  three  pairs  of  mouth 
parts,  two  pairs  of  swimming  legs,  and  the  rudiments  of  an  abdomen. 
This  shows  at  least  that  the  larva  does  not  issue  from  the  egg  as  a 
nauplius,  like  the  Lemaeidae,  but  that  it  passes  the  nauplius  and  met- 
anauplius  stages  inside  the  egg  and  comes  forth  in  one  of  the  copepo- 
did  stages  like  the  Lemaeopodidae.  Such  a  larval  development  sepa- 
rates the  present  family  so  much  the  more  distinctly  from  the  Ler- 
naeidae. 

Remarks. — Some  doubt  has  been  expressed  by  Stebbing  and  others 
whether  Kr0yer's  species  was  distinct  from  laevigatum.  The  finding 
of  the  male  and  the  appendages  of  the  female,  with  the  details  here 
given,  will  serve  to  strengthen  its  validity.  The  female  may  be 
recognized  by  the  prominent  head  projecting  from  the  anterior 
margin  of  the  cephalothorax  by  the  general  shape  of  the  latter,  and 
by  the  details  of  the  appendages. 

8PHTBION  LAEVIGATUM  GoMn-MeiMTUle. 

ChondracarUhe  lUae  Quot  and  Oaimard,  Freyclnet's  Voyage,  1824»  Zoolo^e, 

Atlas,  pi.  86,  fig.  10. 
Sphyrion  lisae  Guyikr,  Le  Rdgne  Animal,  1830,  vol.  3,  p.  257. 
BphyrUm  laevigatus  Gu£bin-Menbville,  Iconograpble  Zoophytes,  p.  11.  pi.  9, 

fig.  4. — Milne  Edwabds,  Histolre  Naturelle  des  Crustacea,  1840,  vol.  3,  p. 

626. — CuviEB,  Le  Rdgne  Animal,  edition  illustrfie,  Zoophytes,  p.  62-63,  pi.  82, 

figs.  4  and  4a. 
BphyrUm  laevi$  Stebnstbttp,  Oversigt  Vidensk.  Selsk.  KJObenhavn,  1868,  p. 

202,  pi.  2,  figs.  4a  and  4&.— Thob.  Ann.  Scl.  Nat.,  1900,  ser.  8,  vol.  11,  p.  278, 

pi.  17.  flgs.  1.  2.  4,  7-9;  pi.  18,  flgs.  3,  5.  6,  14. 
Lesteira  kr0yeri  Tho?jpro!7,  Trans.  New  Zealand  Inst.,  1890,  vol.  22,  p.  370,  pi. 

28,  flgs.  4  and  4a. 
BphyrUm  Uieviffatum  Stebbing,  Cape  of  Good  Hope,  Dept.  Agriculture.  1900, 

p.  60,  pi.  4. — QuiDOB,  Archlv.  Zool.  exp^r.  et  gen.,  1912,  ser.  5,  vol.  10,  p.  xl,  1 

text  fig. — Brian,  Boll.  Inst  Oceanog.,  1917,  no.  824,  p.  3,  2  text  flgs. 
BphyrU>n  australUms  (?)  Thob,  Ann.  Scl.  Nat.,  ser.  8,  vol.  11,  1900,  p.  280. 
BphyrUm  delagei  (?)  Quidob,  Archlv.  Zool.  exp^r.  et  gen.,  1912,  ser.  5,  vol.  10, 

p.  xli. 
Bphyrion  steicarti  (?)  Quidob,  Archlv.  Zool.  exp^r.  et  gen.,  1912,  ser.  6,  vol.  10, 

p.  xlil. 
Bph^frkm  Mngi  ( ?)  Ounnhtoham,  Trans.  Llim.  Soc  London,  vol.  27, 1871,  p.  501. 

The  following  description  is  adapted  from  Thor,  1900,  cited  above. 
The  cephalothorax  (hammer)  is  14r-16  mm.  long  (transversely), 
4r-6  mm.  wide,  and  3-4  mm.  thick.  On  the  ventral  surface  at  the 
anterior  margin  are  two  large  recurved  processes,  which  Kr0yer  in- 
terpreted in  lumpi  as  anterior  antennae,  but  which  Thor  suggests 
may  be  mandibles  (?).  On  the  dorsal  surface  beneath  the  skin  are 
a  pair  of  small  hooks,  regarded  as  rudimentary  antennae.  Near  the 
mouth  on  the  ventral  surface  are  two  large  papillae  and  two  much 
smaller  ones,  regarded  as  rudimentary  mouth  parts.  The  ends  of  the 
62055— 20— Proc.N.M.voL56 88 
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hammer  are  wart-like  and  there  are  small  protuberances  on  the  dor- 
sal and  ventral  surfaces  regarded  as  rudimentary  legs  (f).  The 
neck  has  a  length  of  7-8  nmi.  and  a  diameter  of  1-2.5  mm.,  the  nar- 
rowest portion  being  next  to  the  hammer  and  the  posterior  portion 
being  much  broader.  The  trunk  or  genital  segment  has  the  form  of 
a  disk,  almost  semicircular,  thickened  along  the  midline  and  around 
the  margins,  but  sunken  in  the  spaces  between.  The  posterior  mar- 
gin is  enlarged  at  the  center  into  a  prominent  abdomen,  ccmipletely 
fused  with  the  trunk.  The  egg  strings  are  25-80  mm.  long  and  1-2 
mm.  in  diameter;  the  branched  posterior  processes  are  almost  10  nmu 
long,  and  project  beyond  the  lateral  margins  of  the  trunk  on  either 
side.  There  is  great  variation  in  the  size  of  the  hanuner  as  well  as 
in  the  processes  and  papillae  which  project  from  it. 

Remarks. — By  comparing  this  description  with  that  previously 
given  for  hunpi  it  will  be  seen  that  the  protuberances  on  the  hanmier 
are  not  to  be  interpreted  as  appendages  of  any  sort,  but  simply  as 
irregularities  in  the  growth  of  the  hammer  itself.  During  this 
growth  the  appendages  either  disappear  or  become  so  small  in  com- 
parison with  their  surroundings  as  to  escape  notice.  Lunvpi  does 
not  seem  to  have  any  such  processes,  but  the  surface  of  the  hanmier 
ramains  smooth  and  quite  hard.  This  fact,  combined  with  a  great 
difference  in  the  lengUi  of  the  neck  and  a  smaller  difference  in  the 
shape  and  size  of  the  genital  segment,  constitutes  at  present  the 
chief  distinction  between  the  two  species.  Until  we  can  obtain 
young  females,  which  show  the  details  of  the  several  appendages, 
and  males  to  compare  with  those  of  lumpi^  the  two  species  can  not 
be  fully  differentiated. 

G«n«i  RBBELULA  Poche. 

Lophoura  KOllikeb,  Zeit  fQr  wlss.  ZooL»  vol.  4,  186S,  p.  299. — OnuiALiA, 

Atti  del  Soc.  ItallEDa  <U  sci.  nat,  vol.  9,  1866,  p.  1. 
Rehelula  Poche,  Zool.  Ans.,  vol.  26, 1902,  p.  17. 
Hepatophihu  Qunwa,  Archiv.  Zool.  Paris,  ser.  5,  vol.  10,  1912,  p.  zliii. 

External  generic  characters  of  female. — Cephalothorax  cylindrical, 
elongate,  soft,  and  sometimes  transversely  wrinkled;  neck  narrower 
that  the  cephalothorax,  cylindrical,  fully  chitinized^  and  armed  at 
its  ant^or  end  with  short  chitin  knobs,  large  swollen  processes,  or 
profusely  branched  homa  Trunk  or  genital  segment  heart-shaped, 
flattened  dorsoventrally  and  produced  posteriorly  into  a  pair  of 
broad  lateral  lobes,  with  a  much  smaller  pair  inside  of  them  at  the 
bases  of  the  egg  strings ;  abdomen  represented  hy  a  median  unpaired 
lobe  fused  with  the  trunk  and  projecting  more  or  less.  A  pair  of 
posterior  processe.^;,  covered  with  respiratory  cylinders,  attached  to 
the  dorsolateral  surface  of  the  abdomen.  Egg  strings  longer  than 
these  processes;  eggs  small  and  multiseriate.    First  antennae  reduced 
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to  minute  knobs;  second  pair  in  the  form  of  spherical  processes; 
proboscis  projecting  very  little;  first  maxillae  reduced  to  tiny  knobs, 
tipped  with  a  single  spine ;  maxillipeds  and  swimming  legs  not  visible 
in  the  matured  adult. 

Internal  generic  characters  of  female. — Esophagus  bent  into  an 
8  curve,  entering  the  stomach  at  the  anterior  end ;  stomach  not  much 
enlarged,  passing  insensibly  into  the  intestine,  which  is  narrowed 
into  a  thread  in  the  neck,  widened  in  the  genital  segment,  and  ab- 
ruptly contracted  into  a  short  rectum  in  the  abdomen.  A  system  of 
profusely  branched  processes  connected  with  the  anterior  portion  of 
the  intestine  in  the  trunk.  Cement  glands  at  the  extreme  postero- 
lateral margins  of  the  tnmk,  not  segmented;  ovaries  just  in  front 
of  the  cement  glands;  oviducts  coiled  inside  of  the  cement  glands, 
coils  not  separated  by  muscles,  but  the  latter  are  grouped  in  bundles, 
usually  two  anterior  and  two  posterior;  no  excretory  glands  visible. 

External  generic  characters  of  male. — Cephalothorax  short,  with- 
out a  carapace  but  with  a  large  spherical  swelling  on  either  side  of 
the  dorsal  surface,  containing  the  testis.  Thorax  distinctly  seg- 
mented, the  segments  increasing  in  size  posteriorly ;  no  abdomen  but 
a  small  lobe  at  the  post^ior  end  of  the  genital  segment  on  either 
side,  tipped  with  a  long,  stout  spine.  First  antennae  uniramose  and 
segmented;  second  pair  uncinate,  with  a  rudimentary  endopod;  first 
maxillae  biramose,  rami  one-jointed ;  second  maxillae  made  up  of  a 
single  joint,  tipped  with  a  strong  claw;  maxillipeds  with  elongate 
basal  joints,  completely  fused,  terminal  joints  separate  and  tipped 
with  powerful  claws. 

Internal  generic  characters  of  nude. — Esophagus  inclined  to  the 
head  axis,  entering  the  stomach  at  the  anterior  end  on  the  ventral 
surface;  stomach  not  much  enlarged,  passing  insensibly  into  the  in* 
testine,  which  runs  straight  through  the  center  of  the  body  to  the 
anus.  Testes  paired  and  spherical,  situated  in  the  back  of  the  head; 
sperm  ducts  leading  from  their  posterior  ends  along  the  center  of 
the  lateral  margins  to  the  large  spermatophore  receptacles  in  the 
genital  segment.  The  cement  glands  surround  the  posterior  portion 
of  the  sperm  ducts;  a  single  large  maxillipedal  gland  in  the  fused 
bases  of  the  maxillipeds;  a  small  three-lobed  gland  on  either  side  of 
the  intestine  in  the  third  thorax  segment;  a  still  smaller  one  on  either 
side  of  the  intestine  near  the  anus;  minute  median  glands  on  the 
ventral  surface  of  the  first  and  fourth  segments  and  the  dorsal  surface 
of  the  second  segment,  and  a  long  frontal  gland  above  the  stomach 
near  the  anterior  end  of  the  head. 
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Type  of  the  genus, — Rehelvla  edwardsii  (KoUiker),  monotypic. 

{Rehelvla^  to  Dr.  H.  Rebel,  of  Vienna.) 

Rerruirks, — The  distinguishing  characters  of  this  genus  in  the 
female  are  the  soft  cylindrical  cephalothorax,  the  narrow  chitin 
neck  with  its  armature  of  knobs,  processes  or  horns,  the  posterior 
processes  covered  with  respiratory  cylinders,  and  the  profusely 
branched  intestinal  outgrowths  in  the  anterior  trunk.  In  the  male 
the  characteristic  features  are  the  oblique  truncation  of  the  head,  the 
spherical  enlargements  for  the  testes,  and  the  elongated  fused  basal 
joints  of  the  maxillipeds. 

The  genus  was  first  described  under  the  name  Lophov^ra  by  KoUiker 
in  1853 ;  Claus  added  some  details  and  gave  a  figure  of  the  adult  fe- 
male in  1860,  and  in  1865  Comalia  published  a  detailed  account  with 
numerous  figures,  both  of  which  were  so  accurate  as  to  leave  no  doubt 
of  the  identity  of  the  species.  Poche  in  1902  called  attention  to  the 
fact  that  the  name  Lophura  had  been  preoccupied  for  a  genus  of  birds 
in  1822  and  a  genus  of  reptiles  in  1840,  and  suggested  the  name 
Rehelula  as  a  substitute. 

In  1912  Brian  in  the  Besultats  des  Campagnes  Scientlfiques  du 
Prince  de  Monaco,  Fascicle  38,  again  described  (p.  28)  and  figured 
(pi.  4,  figs.  3  and  4;  pi.  8,  fig.  4,  cb-d)  KoUiker's  species,  which  had 
been  obtained  from  Mdcrowrus  atlanticus  Lowe,  in  the  Bay  of  Bis- 
cay. He  found  a  number  of  diiferences  in  the  details  of  the  head 
and  neck,  and  discovered  the  maxillae  behind  the  mouth  tube,  but 
failed  to  find  any  of  the  other  appendages. 

In  the  same  year  Quidor  discovered  what  he  claimed  to  be  a  new 
genus  upon  a  Macrourua  from  the  Sudan  coast  in  Africa,  and  which 
he  named  Eepatophylua.  This  proves  to  be  not  a  new  genus,  but  a 
new  species  of  the  present  genus,  and  is  identical  with  those  enu- 
merated below  from  the  same  host.  Males  of  this  genus  are  here 
described  for  the  first  time. 

ABTiriCIAL  KET  TO  THE  SPICIES. 

Cephalothorax  short,  wide,  transversely  wrinkled;  neck  armed  with  branched 
horns ;  genital  segment  obcordate ;  posterior  processes  long  and  covered  with 
cylinders comuta,  new  species,  p.  582. 

Cephalothorax  long,  ^vlde,  smooth ;  head  separated  by  a  deep  constriction ;  neck 
armed  with  four  unbranched  knobs;  genital  segment  quadrate;  posterior 
processes  short,  covered  with  cylinders edwardsii  (K5111ker),  1853,  p.  586. 

Cephalothorax  long,  narrow,  smooth;  neck  armed  with  three  spherical  pro- 
cesses or  four  short,  unbranched  horns ;  genital  segment  obcordate ;  posterior 
processes  short,  covered  with  cones houvieri  (Quidor),  1912,  p.  679. 

Cephalothorax  fliose,  ten  times  as  long  as  wide;  neck  twisted  and  armed  with 
small,  irregular  knobs;  posterior  processes  short  and  covered  with  cones. 

graoiUs,  new  species,  p.  585 


Digitized  by  VjOOQ IC 


K0.228e.     THE  NEW  COPEPOD  FAMILY  SPH7RII DAE—WILSON.  579 

REBELUA  BOUVIERI  (Qnidor). 

Plate  53,  figs.  34-40;  plate  64,  figs.  41-44. 

Eepatophylug  houvieri  Quidob,  Archiv.  Zool.,  Paris,  scr.  6,  vol.  10,  1912, 
p.  xllll,  figs.  5  and  6,  text. 

TJost  and  record  of  specimens. — The  collection  of  the  National 
Museum  contains  25  females  and  1  male  of  this  species,  all  obtained 
by  the  Bureau  of  Fisheries  steamer  Albatross  from  the  common 
rattail,  Macrov^rus  bairdii^  of  the  deep  Atlantic  and  numbered  as 
follows : 


The  anterior  portion  of  the  parasite  was  buried  in  the  flesh  of 
the  host  beside  or  behind  the  dorsal  fin,  with  only  the  genital  seg- 
ment and  egg  strings  visible.  A  large  cyst  was  formed  around  the 
head  and  neck,  and  in  the  case  of  No.  49748,  whose  host  was  only  7 
inches  in  length,  the  cyst  was  so  large  that  it  bulged  out  on  both  sides 
of  the  body.  Qui  dor  reported  two  specimens  from  the  same  host, 
and  this  was  true  of  No.  49750,  but  in  all  the  other  instances  there  was 
but  a  single  parasite  on  a  host. 

Specific  characters  of  female. — The  cephalothorax  of  this  species 
is  cylindrical,  four  times  as  long  as  wide,  and  tapers  gradually  toward 
the  tip.  The  surface  is  perfectly  smooth  and  devoid  of  wrinkles. 
Near  the  tip  is  a  groove  where  all  the  longitudinal  muscles  are  in- 
terrupted, and  which  separates  a  terminal  portion,  of  about  the  same 
length  and  width,  representing  the  head.  The  extreme  anterior  por- 
tion of  this  head  is  again  separated  by  a  groove  which  extends  from 
the  posterior  base  of  the  second  antennae  to  the  maxillipeds  on  the 
ventral  surface.  The  end  of  the  head,  distal  to  this  groove,  shows 
five  rounded  processes,  two  dorsal,  two  ventral,  and  one  median,  au» 
more  or  less  fused  together. 
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Behind  the  cephalothorax  is  a  slender  neck,  one-third  the  diame- 
ter of  the  cephalothorax  and  of  varying  length.  This  is  fully  chiti- 
nized  and  its  surface  is  in  some  specimens  perfectly  smooth,  in  others 
raised  into  knobs  irregularly  disposed.  It  is  attached  to  the  center 
of  the  anterior  end  of  the  genital  segment.  At  the  point  of  junc- 
tion of  the  cephalothorax  and  neck  in  all  the  specimens  above  enu- 
merated are  three  large  spherical  processes,  two  lateral  and  one  dor- 
sal. The  diameter  through  these  processes  is  three  times  that  of  the 
cephalothorax  and  nine  times  that  of  the  neck.  Quidor  found  at  this 
point  "  four  comes,  deux  dorsales  et  deux  ventrales,  dirigees  oblique- 
ment  vers  I'arriere,  de  haut  en  bas  et  longues  de  3  mm."  (p.  xliii). 
But  as  this  is  the  only  difference  between  his  specimens  and  the  pres- 
ent ones,  it  does  not  seem  suflScient  to  constitute  a  separate  species. 
The  processes  are  smooth,  with  a  thick  chitinous  skin  and  evidently 
serve  the  same  purpose  as  the  short  horns  that  Quidor  f  oimd,  namely, 
the  anchoring  of  the  parasite  to  its  host. 

The  dorsal  and  ventral  surfaces  of  the  genital  segment  show  pits 
or  depressions  on  either  side  between  the  midline  and  the  lateral  mar- 
gin. These  pits  are  of  various  sizes,  numbers,  and  arrangement, 
but  are  most  usually  four  in  nimiber,  two  anterior  and  two  posterior, 
shaped  like  parenthesis  marks.  They  are  undoubtedly  the  '^deep 
depressions,  fimnel-shaped  and  semilunar ''  noted  by  Comalia  at  the 
posterior  end  of  the  genital  segment,  and  which  he  found  to  be 
connected  on  the  inside  with  a  strong  muscle  band.  He  did  not  notice 
<ir  did  not  mention  the  anterior  ones.  But  his  explanation  of  them  as 
sucking  disks  for  prehensile  purposes  is  plainly  erroneous.  The 
njuscles  are  like  those  in  Sphyrion^  only  here  they  are  gathered  in 
bundles  instead  of  being  scattered  promiscuously,  and  the  pits  on  the 
dorsal  and  ventral  surfaces  correspond  to  the  ends  of  the  muscle 
bundles.  When  placed  in  preservatives  the  muscles  usually  contract, 
producing  the  pits,  but  they  sometimes  remain  relaxed  and  then  the 
surface  of  the  genital  segment  is  smooth,  although  the  attachment  of 
the  muscles  can  still  be  seen  through  the  skin. 

The  genital  processes  at  the  posterior  end  of  the  segment  are  on  a 
level  with  the  ventral  surface,  and  each  is  double,  consisting  of  a  dor- 
sal and  ventral  portion,  between  which  is  the  opening  of  the  oviduct 
The  two  portions  are  not  in  line  and  so  appear  double  whatever  the 
point  of  view.  From  the  ventral  portion  projects  a  small  knob, 
at  whose  tip  is  the  opening  of  the  duct  leading  to  the  sperm  re- 
ceptacle. 

The  egg  strings  are  comparatively  very  large,  as  long  as  the  entire 
body  and  one-third  as  wide  as  the  genital  segment;  they  taper  toward 
the  tip,  which  is  bluntly  rounded.  The  eggs  are  minute;  they  are  not 
arranged  in  regular  rows,  but  there  are  between  75  and  100  in  a  cross 

ction  of  each  string,  while  lengthwise  there  are  from  225  to  250. 
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This  gives  a  total  of  15,000  to  20,000  for  each  string.  Such  an  excep- 
tional number  is  explained  when  we  recall  that  the  host  of  this  para- 
site is  a  deep-sea  fish,  living  at  a  considerable  depth,  which  adds 
greatly  to  the  difficulty  experienced  by  the  larva  of  the  copepod  in 
finding  a  host. 

The  abdomen  is  on  a  level  with  the  dorsal  surface  of  the  genital 
segment;  it  has  the  form  of  a  spherical  knob,  split  lengthwise  at  the 
tip  by  the  anus.  It  is  completely  fused  with  the  g^tal  segm^at, 
and  frc»n  tiie  fused  dorsal  surface  arise  the  posterior  processes. 
These  are  covered,  not  with  true  cylinders,  as  in  R.  conmta  and 
R.  edward&iij  but  with  elongated  cones  whidi  taper  from  the  point 
of  attachment  to  the  distal  end.  This  end  is  som^imes  enlarged 
and  more  or  less  spherical  and  scMnetimes  divided  into  two  short 
branches.    Each  process  carries  about  40  or  50  of  these  cones. 

The  first  antennae  are  reduced  to  tiny  knobs  on  the  dorsal  surface 
of  the  head;  the  second  antennae  are  probably  replaced  by  the 
spherical  processes  at  the  anterior  margin  of  the  head,  although  in 
the  adult  they  have  lost  all  traces  of  appendages.  The  mouth  tube 
is  on  the  front  of  the  head  and  ventral  to  these  processes;  it  does 
not  project  from  the  surface,  but  is  supported  by  a  chitin  frame- 
work provided  with  muscles  which  probably  make  it  more  or  less 
protrusible.  On  either  side  of  the  mouth  is  a  small  rounded  papilla, 
tipped  with  a  spine,  which  represents  the  first  maxilla.  Ventral  to 
the  mouth  is  a  similar  pair  of  small  knobs,  each  tipped  with  two 
spines,  'vdiich  are  the  second  maxillae.  Farther  back  on  the  ventral 
surface  at  the  base  of  the  fused  ventral  processes  and  in  front  of 
the  groove  differentiating  the  head  is  a  pair  of  rudiments  which 
probably  represent  the  maxillipeds.  They  correspond  in  position 
with  those  of  Sphyrion^  but  for  certain^  younger  stages  of  the 
female  must  be  examined. 

On  examining  the  internal  morphology  of  the  trunk  we  find  the 
anterior  portion  of  the  enlarged  intestine  covered  witii  processes. 
These  are  apparently  arranged  in  longitudinal  rows  like  those  in 
Shyriauy  but  the  anterior  (mes  are  many  times  the  length  of  the 
posterior  ones  and  are  profusely  branched,  so  that  they  fill  the 
entire  cavity  of  the  trunk  for  the  anterior  f onrth  of  its  length,  and 
their  tips  are  flattened  against  the  inside  of  the  walls  of  the  trunk. 
They  then  diminish  rapidly  and  regularly  in  length  and  in  com- 
plexity of  branching  and  cease  at  about  the  center  of  the  trunk. 
They  thus  form  a  conical  mass  filling  the  entire  anterior  diameter 
of  the  trunk  and  then  tapering  down  to  the  diameter  of  the  intestine. 
No  dorsoventral  muscles  can  be  seen  in  this  portion  of  the  trunk, 
but  there  is  a  bundle  of  them  just  behind  these  processes  near  the 
lateral  margin  and  anotlier  farther  back  and  nearer  the  intestine. 
The  cement  glands  are  at  the  posterolateral  margins  of  the  genital 
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segment;  they  are  narrow,  curved  in  the  form  of  parenthesis  marks, 
and  are  not  segmented.  The  ovaries  are  inside  the  cement  glands> 
and  the  oviducts  are  coiled  back  and  forth  in  the  space  between  the 
cement  glands  and  the  intestine. 

Color  (preserved  material),  a  uniform  yellow-gray,  deepened  into 
brown  in  the  neck  and  genital  segment  and  into  orange  in  the  egg 
strings.  Total  length,  exclusive  of  the  posterior  processes,  80-40 
mm.  Cephalothoraz,  10-16  mm.  long,  2.60-8  mm.  wide.  Neck,  10-15 
mm.  long,  0.50  mm.  wide.  Trunk,  10-15  mm.  long,  6-10  nmi.  thick, 
8-12  mm.  wide.  Posterior  processes,  7-9  mm.  long.  Egg  strings, 
80-40  mm.  long,  8-4.50  mm.  wide. 

Specific  characters  of  male. — ^In  the  male  of  this  species  the  front 
of  tile  head  is  not  as  obliquely  truncated  as  in  comuta,  the  swellings 
on  the  dorsal  surface  which  contain  the  testes  do  not  project  as 
prominently,  and  the  posterior  part  of  the  head  is  relatively  much 
thinner;  the  fused  basal  joints  of  the  maxillipeds  are  not  as  thick  or 
as  long,  the  thorax  is  relatively  shorter  and  narrower,  and  the  stout 
conical  spines  at  the  posterior  end  of  the  genital  segment  are  replaced 
by  a  pair  of  tiny  knobs.  Internally  each  testis  reaches  around  the 
side  of  the  intestine  almost  to  the  ventral  surface  and  the  cement  por- 
tion of  the  sperm  duct  is  relatively  larger,  especially  in  the  third  and 
fourth  segments. 

The  first  antennae  are  three-jointed,  but  the  terminal  and  basal 
joints  are  short,  and  the  basal  joint  is  not  flattened  laterally.  In  the 
second  antennae  the  three  basal  joints  are  about  the  same  length, 
but  diminish  regularly  in  width ;  the  cylindrical  process  of  the  second 
joint  is  given  off  at  the  base  of  the  joint  instead  of  the  distal  end, 
and  all  the  joints  are  relatively  shorter  than  in  comuta. 

The  first  and  second  maxillae  are  the  same  as  those  of  comuta^ 
but  the  terminal  daw  of  the  maxillipeds  is  not  as  stout,  and  the 
second  joint  is  armed  with  three  short  spines. 

Color  (preserved  material),  a  imiform  ydlow- white.  Total  length, 
8  mm.  Diameter  of  back  of  head,  through  the  testes,  0.61  mm.  Dor- 
soventral  thickness  of  same,  0.61  nmi.  Diameter  of  genital  segment, 
0.50  mm. ;  thickness,  0.26  mm. 

(bouvierif  to  Prof.  E.  L.  Bouvier.) 


BBBBLULA  GORNUTA,  mm 

Plate  55. 

Ho8t  and  record  of  apecimena. — ^A  single  female  with  attached  male 
was  obtained  off  Ochiishi  Saki,  at  the  eastern  end  of  Hokkaido, 
Japan,  from  the  flesh  on  the  side  of  a  Synaphohranchus  affima  Gun- 
ther,  dredged  from  a  depth  of  859  fathoms  by  the  Bureau  of  Fish- 
aries  steamer  Albatross^  October  8, 1906.    The  female  has  been  given 
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Cat.  No.  49758  U.  S.  N.  M.,  and  becomes  the  type  of  the  new  species; 
the  male  was  cleared  in  clove  oil  and  momited. 

Specific  characters  of  female. — Cephalothorax  soft,  cylindrical,  the 
same  diameter  throughout,  and  transversely  wrinkled ;  it  is  squarely 
truncated  anteriorly  and  surrounded  by  a  raised  margin,  broken  on 
the  ventral  surface  but  continuous  elsewhere.  Neck  narrower  than 
the  cephalothorax  and  fully  ciiitinized,  bearing  on  its  anterior  end 
four  profusely  branched  chitin  horns,  arranged  approximately  at  the 
four  angles  of  a  square.  Each  horn  has  a  thick  base  which  is  im- 
mediately divided  into  two  branches,  the  division  taking  place  so 
close  to  the  surface  of  the  neck  that  it  might  be  said  there  were  eight 
horns  arranged  in  pairs.  The  branches  are  irregular,  long,  and  slen- 
der and  twisted  until  they  are  more  or  less  paraUel  with  the  neck; 
they  are  bluntly  roimded  at  the  tips.  Behind  the  horns  the  neck  is 
smooth,  hard,  and  thick-skinned,  and  within  a  short  distance  is  bent 
at  right  angles  ventrally ;  it  is  then  straight  and  of  uniform  diameter 
until  just  before  it  reaches  the  genital  segment,  where  it  is  slightly 
narrowed  and  joins  the  latter  at  its  anterior  end  and  at  right  angles 
to  the  ventral  surface.  These  two  flexures  bemg  m  the  same  plane 
leave  the  head  and  anterior  neck  parallel  with  the  trunk  axis  and  di- 
rected backwards. 

The  trunk  is  elongate  obcordate,  flattened  dorsoventrally,  the 
narrow  end  joined  to  the  neck,  the  wide  posterior  end  rounded  into 
a  broad  lobe  on  either  side  and  slightly  reentrant  at  the  center. 
On  the  dorsal  and  ventral  surfaces  are  wide,  deep  grooves  on  either 
side  half  way  between  the  midline  and  the  lateral  margin.  Along 
the  bottom  of  each  groove  is  a  row  of  five  or  six  shallow  pits.  Inside 
of  the  lateral  lobes  at  the  posterior  end  are  the  genital  processes, 
which  are  spherical  and  close  to  the  median  line,  and  from  whose 
inner,  distal  comers  are  given  off  the  egg  strings.  The  abdomen 
has  the  form  of  a  spherical  knob  split  at  the  end  by  the  anus,  and 
projects  from  the  center  of  the  posterior  end  of  the  trunk  dorsal  to 
the  genital  processes.  To  its  dorsolateral  margins  are  attached  the 
posterior  processes,  which  are  stout  and  as  long  as  the  trunk,  each 
bearing  about  75  respiratory  cylinders,  which  increase  in  length 
distally.  Each  cylinder  is  contracted  where  it  joins  the  process  into 
a  short  filose  neck,  usually  bent  at  right  an^es,  so  that  the  cylinder 
trails  back  in  the  water  nearly  parallel  with  the  process.  The  rest 
of  the  cylinder  is  of  the  same  diameter,  is  10  to  15  times  as  long  as 
wide,  and  the  free  end  is  bluntly  rounded  and  without  enlargement 
or  division.  The  egg  strings  were  lacking  in  the  single  specimen 
obtained. 

In  the  center  of  the  anterior  end  of  the  cephalothorax  are  the 
second  antennae,  which  are  swollen,  finger-like  processes,  somewhat 
resembling  those  of  Sphyrion^  but  relatively  smaller.    On  their  tips 
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are  two  minute  papillae,  all  that  is  left  of  the  chela.  Dorsal  to  the 
bases  of  these  antennae  is  a  pair  of  small  knobs  which  represent  the 
first  antennae;  ventral  to  them  is  the  mouth  opening,  which  does 
not  show  any  maxillae. 

Color  (preserved  material),  yellowish  gray  tinged  with  brown  on 
the  neck  and  genital  segment. 

Total  length,  excluding  the  posterior  processes,  82  mm.  Cephalo- 
thorax,  3  mm.  long,  1.66  mm.  wide.  Neck,  1.66  mm.  in  diameter. 
Trunk,  15  mm.  long,  10  mm.  wide  at  the  posterior  end.  Posterior 
processes,  20  mm.  long,  16  mm.  wide. 

Specific  characters  of  male. — ^The  anterior  end  of  the  head  is  cut 
at  an  angle  of  45^  with  the  body  axis,  and  on  the  flattened  disk  thus 
produced  are  the  two  pairs  of  antennae,  the  mouth  tube,  and  the 
first  maxillae. 

The  antennae  are  attached  about  two-fifths  of  the  distance  from 
the  lateral  margin  to  the  center  of  the  disk,  the  anterior  pair 
slightly  nearer  together  than  the  posterior,  both  pairs  projecting 
at  right  angles  to  the  surface  of  the  disk.  Each  anterior  antenna  is 
three-jointed,  the  basal  joint  as  long  as  the  other  two,  three  times  as 
wide,  and  flattened  laterally,  carrying  on  its  inner  surface  a  long 
slender  seta.  Each  posterior  antenna  is  four-jointed,  the  second 
and  fourth  joints  about  the  same  length,  the  basal  one  shorter  and 
wider;  the  second  joint  carries  on  its  posterior  margin  near  the 
distal  end  a  narrow  cylindrical  process,  tipped  with  a  single  long 
seta;  the  terminal  joint  is  armed  with  a  small  claw.  The  mouth 
tube  projects  as  a  regular  proboscis,  similar  in  all  respects  to  those 
of  the  Lemaeopodidae.  At  its  base  on  either  side  is  a  maxilla 
made  up  of  a  stout  basal  joint  and  two  1- jointed  rami  of  the  same 
size,  each  of  which  is  tipped  with  two  setae.  The  sides  of  the 
second  maxillae  project  inward  in  the  form  of  a  broad  flap  or 
lamina  at  the  base  of  the  terminal  claw.  The  terminal  joints  and 
claws  of  the  maxillipeds  project  at  the  tip  of  the  long  fused  basal 
joints  like  the  jaws  of  a  chela  on  a  long  handle.  The  ends  of  the 
basal  joints  between  the  claws  are  armed  with  short  and  stout  spines. 

Color  (preserved  material),  a  uniform  yellow- white. 

Total  length,  2.26  mm.    Grreatest  diameter,  0.66  nun, 

(comutus,  homed,  alluding  to  the  attachment  horns  on  the  neck 
of  the  female.) 

Remarks. — ^The  distinguishing  diaracters  of  this  species  are  the 
profuse  armature  of  branched  horns  on  the  neck  of  the  female  and 
the  peculiar  diagonal  truncation  of  the  head  in  the  male.  To  these 
may  be  added  the  double  flexure  of  the  neck  and  the  transverse 
wrinkling  of  the  cephalothorax,  the  dongation  and  shape  of  the 
trunk,  the  length  of  the  posterior  processes,  and  liie  large  number  of 
cylindere,  all  belonging  to  the  female.    In  the  male  the  testes  at 
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the  back  of  the  head  protrude  much  more  than  in  houvieri^  the 
maxillipeds  are  considerably  Icmger,  while  the  spines  at  the  poste- 
rior end  of  the  body  are  shorter  and  smaller.  When  taken  in  con- 
nection wiUi  the  differences  in  the  details  of  the  appendages  these 
characters  serve  to  establish  the  species.  The  single  specimen 
obtained  does  not  necessarily  mean  that  the  species  is  scarce,  because 
its  host  is  a  deep-sea  fish,  and  not  many  specimens  have  be^i  examined 
for  parasites. 

RBBELULA  6R4aLI8»  ntw  i»mIm. 

Plate  53,  fig.  33 ;  plate  54,  fig.  45. 

Ho8t  and  record  of  apecimens. — Two  females,  one  with  egg  strings 
and  the  other  without,  were  obtained  by  the  Bureau  of  Fisheries 
steamer  Albatrosa  off  Marthas  Vineyard  in  1882  from  Synapho- 
hrcmchus  pmruztus.  The  first  of  these  is  made  the  type  of  the  new 
species  with  Cat.  No.  49754,  U.S.N.M.;  the  other  becomes  a  para^ 
type,  with  Cat  No.  49755,  U.S.N3I.  Another  species  without  egg 
strings  was  obtained  off  New  Jersey  by  the  Bureau  of  Fisheries 
steamer  Albatross  in  1884  frcmi  Histiohrarwkus  infemalts^  and  has 
been  given  Cat.  No.  49766,  U.S.N.M.  A  fourth  specimen,  also  with- 
out egg  strings,  was  obtained  at  the  same  time  and  place  from 
Synaphohranckus  pinnatua^  and  was  numbered  6126,  n.S.N.M. 

Specific  characters  of  female. — Cephalothorax  narrow  and  from  10 
to  15  times  as  long  as  wide,  transversely  wrinkled  posteriorly  but 
smooth  anteriorly,  the  smooth  part  considerably  wider  than  the 
wrinkled  portion,  which  passes  insensibly  into  the  chitinous  neck. 
Head  separated  from  the  rest  of  the  cephalothorax  by  a  deep  groove, 
as  in  edwardsii;  neck  very  slender  antericwrly,  bent  and  twisted  in 
different  directions,  ccmsiderably  thickened,  and  straight  posteric^ly. 
It  is  armed  on  the  slender  portion,  about  one-tiiird  of  its  length 
from  the  anterior  end,  with  several  irregular  chitin  knobs,  whose 
combined  diameter  is  not  more  than  three  times  that  of  the  neck 
itself.  The  neck  joins  the  anterior  end  of  the  genital  segment, 
usually  at  an  obtuse  angle  with  the  dorsal  surface  of  the  latter. 
Trunk  comparatively  large  and  thick,  obcordate,  but  much  wider 
anteriorly  than  in  cormUa^  namely,  three-fourths  as  wide  and  half 
as  thick  as  long.  The  pits  on  the  dorsal  and  ventral  surfaces  are 
but  little  sunken  in  any  of  the  specimens  and  their  edges  usually 
protrude  a  little. 

The  lateral  posterior  lobes  are  practically  lost  in  the  general  con- 
tour of  the  trunk;  the  genital  processes  are  small  and  spherical.  The 
posterior  processes  are  a  little  more  than  half  the  length  of  the  trunk 
and  are  covered  with  elongated  cones,  which  are  enlarged  but  not 
divided  at  their  tips,  and  are  all  about  the  same  length.  The  egg 
strings  are  as  long  as  the  entire  body,  but  much  narrower  than  in 
houvieri;  the  width  less  than  one-twentieth  of  the  length. 
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The  head  is  a  narrow  lobe  at  the  anterior  end  of  the  cephalothorax, 
less  than  half  the  width  of  the  latter,  and  somewhat  three-cornered 
in  both  dorsal  and  ventral  views,  widest  along  the  anterior  margin 
and  narrowing  to  a  rounded  point  posteriorly.  From  the  center  of 
the  anterior  margin  project  the  second  antennae,  which  are  rather 
small  transverse  ellipsoids.  Between  these  and  the  dorsal  surface  of 
the  head,  and  entirely  concealed  by  them,  are  the  small  knobs  repre- 
senting the  first  antennae. 

On  the  ventral  surface  of  the  head,  a  short  distance  behind  the 
bases  of  the  antennae,  is  the  mouth  opening.  On  either  side  of  this 
and  some  distance  from  it  are  the  first  maxillae,  and  behind  the 
opening  are  the  second  maxillae,  close  together  on  the  midline.  On 
either  side  of  the  head  is  a  large  pad-like  process,  curved  both  dor- 
sally  and  ventrally,  and  ending  in  bluntly  rounded  points,  those  of 
the  two  processes  not  quite  meeting  on  the  dorsal  and  ventral  surfaces. 

Color  (preserved  material),  a  yellow- white;  the  neck  and  trunk 
with  a  brownish  tint,  the  egg  strings  a  deep  orange. 

Total  length,  including  the  posterior  processes,  55  mm.  Cephalo- 
thorax,  15  mm.  long,  1-1.50  mm.  in  width.  Neck,  15  mm.  long, 
0.50  mm.  wide  anteriorly,  1  mm.  wide  posteriorly.  Trunk,  15  mm. 
long,  12  mm.  wide,  8  mm.  thick.  Posterior  processes  10  mm.  long. 
Egg  strings  42  nmi.  long,  2  nmi.  wide. 

(graciUa  slender.) 

Remarks. — ^The  distinguishing  characters  of  this  species  are  the 
narrow  and  elongated  cephalothorax,  neck,  and  egg  strings,  the  tiny 
three-cornered  head,  the  twisting  of  the  neck  and  its  armature  of 
small,  irregular  knobs,  and  the  large  and  plump  trunk.  The  two 
hosts  upon  which  it  was  found  are  closely  related  fishes  of  the  deeper 
portions  of  the  Atlantic. 

REBELULA  EDWARDSH  (K51Ilk«r). 

Lophoura  edtoardsii  EQixikeb,  Zeit  fdr  wiss.  Zool.,  vol.  4, 1853,  p.  299. 
Lophoura  edicardsU  Cobnalia,  Attl  del  soc.  Italiana  di  Sci.  Nat,  vol.  9» 
1865,  p.  1. 

Host  and  record  of  specimens. — Kolliker's  specimens  were  secured 
at  Messina  from  the  body  of  a  Lepidoleprus  caelorhynchus^  while 
Comalia's  were  taken  from  the  same  host  at  Naples.  The  latter 
were  fastened  in  the  flesh  above  the  vertebral  column,  the  head  pass- 
ing in  between  the  spinous  apophyses  of  the  vertebrae  to  the  dorsal 
aorta. 

Specific  characters  of  ferrude. — ^The  following  account  is  adapted 

from  Comalia,  who  has  given  us  the  best  description  of  the  species. 

The  anterior  part  of  the  body  is  made  up  of  a  soft  cylinder,  about 

t  mm.  in  diameter,  with  a  roughened  skin.    The  extreme  tip  of  the 

flinder  may  be  regarded  as  the  true  head,  and  it  is  separated  from 
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tile  part  behind  it  by  a  narrow  constriction  forming  a  sort  of  neck. 
This  head  carries  five  nonarticulate,  fleshy  projections,  arranged  in 
pairs  with  a  single,  unpaired  one  in  the  center.  The  anterior  pair 
are  a  little  smaller  and  closer  together,  while  the  posterior  pair  are 
larger  and  farther  apart;  the  mouth  is  just  behind  the  central,  un- 
paired projection.  The  rest  of  the  cylinder  is  of  the  same  diameter 
as  the  head  and  without  appendages. 

Behind  this  cylinder  is  the  neck,  0.20  mm.  in  diameter,  and  join- 
ing both  the  cylinder  and  the  trunk  abruptly.  Just  behind  the 
cylinder  the  neck  is  armed  with  four  short,  blimtly  rounded  processes, 
extending  out  at  right  angles  to  the  neck  axis  like  four  diagonals  of 
a  square. 

The  trunk  is  rectangular,  a  little  longer  than  wide,  with  rounded 
•comers,  and  flattened  dorsov^DLtrally .  The  skin  covering  it  is  smooth, 
chitinous,  and  rather  thick,  showing  plainly  the  attachment  of  the 
iour  bundles  of  dorso ventral  muscles,  two  anterior  and  two  poster- 
ior. From  the  center  of  the  posterior  margin  of  the  trunk  projects 
the  spherical  abdomen,  and  on  either  side  of  this  is  a  smaller  genital 
process,  out  of  which  opens  the  oviduct.  To  the  abdomen  are  at- 
tached the  posterior  processes,  each  composed  of  a  central  filiform 
shaft,  carrying,  at  short  intervals,  the  respiratory  cylinders,  of 
which  the  anterior  two  or  three  are  shorter  than  the  rest.  There  are 
16  to  18  of  these  cylinders  on  each  process,  and  they  are  all  of  the 
same  diameter,  which  is  a  little  greater  than  that  of  the  neck,  and 
have  bluntly  rounded  ends,  which  are  neither  swollen  nor  divided. 

Color  whitish,  tending  to  yellow;  darker  on  the  neck  and  trunk. 

Total  length,  including  the  posterior  processes,  29  mm.    Cephalo- 

thorax,  4  mm.  long,  1  mm.  wide.    Neck,  6  mm.  long,  0.20  mm.  wide. 

Trunk,  9  mm.  long,  8  mm.  wide.    Posterior  appendages,  10  m.  long. 

(edwardsii,  to  H.  Milne  Edwards.) 

Remarks. — ^While  Comalia's  description  is  in  the  main  correct, 
there  are  one  or  two  points  that  require  notice.  Neither  Comalia 
nor  Claus,  who  had  added^  some  important  observations  with 
reference  to  ^'Loplumra^^  knew  how  to  interpret  the  four  processes 
on  the  neck.  Claus  even  went  so  far  as  to  say  that  they  were  nothing 
but  the  chitinized  ends  of  the  ventral  muscle  strands,  which  stood 
out  at  this  point  as  small  ridges  in  consequence  of  an  injury. 
Comalia  criticized  this  interpretation,  but  offered  nothing  in  its 
place. 

In  Comalia's  specimens  the  muscle  fibers  in  the  center  of  the 
dorsoventral  bundles  in  the  trunk  are  strongly  contracted,  while 
those  around  the  margin  of  the  bundles  remain  relaxed.  This  drew 
in  the  body  wall  at  the  center  of  the  bimdle  and  formed  a  ^deep 


^Wnnbiirger  naturwlai.  Zeltich.,  toL  1,  1800,  p.  20. 
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depression,  funnel  shaped  and  semilunar,  the  lumen  of  which  is 
occupied  by  a  chitinous  lamina." 

This  was  interpreted  as  a  sort  of  sucker  for  prehension,  but  of 
course  performs  no  such  function  as  that. 

In  endeavoring  to  locate  the  genus  Comalia  called  attention  to 
the  resemblance  between  Sphyrion  and  '^ Lophoura'^^  in  the  general 
make-up  of  the  body,  and  between  ^^Lophowra^  and  HaemohapJies 
in  their  mode  of  attachment  to  their  host  and  in  the  body  divisions. 

Genus  TRYPAPHYLUM  Richiardi. 

Lemeonema,  part,  P.  J.  van  Beneden,  Ann.  Scl.  Nat,  ser.  3,  vol.  16,  1851^ 
p.  125,  pi.  6,  figs.  11  and  12 ;  Bull.  Acad.  Belgique,  vol.  18,  1851,  p.  287, 
pi.  1 ;  L*Institut,  vol.  19,  1851,  p.  285. 

Lemconema  Vogt,  Recherches  Cotiferes,  1877,  p.  69,  pi.  8,  flg.  11,  male. 

Trypaphylum  Richiabdi,  Atti  del  Soc.  Toscana,  vol.  1,  1878,  p.  xx. 

Lemaeenicus  Bassett-Smith,  Proc.  Zool.  Soc.  London,  1899.  p.  485. 

Tripaphylus  Gabus,  Prod.  Faunae  Medlterraneae,  1885,  p.  372. 

Tripaphylus  T.  and  A.  Scott,  British  Parasitic  Copepods,  1913,  pp.  160  and 
229,  pi.  45,  fig.  6 ;  pi.  51,  fig.  1 ;  pi.  49.  figs.  1-7. 

Generic  characters  of  female. — Body  slender  and  greatly  elongated, 
without  segmentation.  Cephalothorax  rounded  and  provided  with 
stiff  cartilaginous  horns.  Free  thorax  forming  a  long  and  slender 
neck,  filiform  antieriorly,  considerably  widened  posteriorly.  Trunk 
narrowed  anteriorly  to  the  width  of  the  neck,  widened  posteriorly 
and  furnished  with  two  long  and  slender  posterior  processes,  whidi 
ere  straight,  cylindrical,  and  smooth  like  those  in  Paeon  and  Opimia. 
Antennae  and  mouth  parts  similar  to  those  of  Lemaeenums. 

Generic  characters  of  male. — Cephalothorax  slender,  conical,  with- 
out a  carapace  and  with  no  external  indication  of  the  testes.  Thorax 
indistinctly  segmented  anteriorly,  completely  fused  posteriorly ;  gen- 
ital segment  swollen  and  tipped  with  a  pair  of  slender  conical 
processes;  no  abdomen.  First  antennae  uniramose,  indistinctly 
jointed ;  second  pair  biramose,  tiiie  exopod  chelate.  Mandibles  with 
strong  curved  teeth  at  the  tip  like  those  in  the  Lernaeopodidae.  Basal 
joints  of  second  maxillae  and  maxillipeds  fused,  terminal  joints 
free  and  armed  with  strong  chelae. 

Type  of  the  genus. — Trypaphylum  musteli^  monotypic. 

(Trypaphylum^  Tpuwow,  to  bore  and  fvXov,  race  or  tribe.) 

Remarks. — ^In  1851  P.  J.  van  Beneden  established  a  new  species 
which  he  named  musteli  and  referred  to  Milne  Edwards's  genus 
Lemeonem/L  He  obtained  it  from  the  gills  and  pharyngeal  cavity 
of  Mustelus  vulgaris  on  the  Belgian  coast.  Later  in  the  same  year 
he  published  a  more  complete  accoimt  of  the  species.  Vogt  in  1877, 
reviewing  Beneden's  description  and  figures,  said  that  the  male 
showed  that  the  genus  belonged  to  the  Lernaeopodidae.  Bassett- 
Smith  in  1899  assigned  the  species  to  the  genus  Lemaeenicus  without 
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giving  any  reason  for  such  action.  Kichiardi  in  1878  claimed  it  as  a 
new  genus  which  he  named  Trypaphyluva^  but  he  added  nothing  to 
Beneden's  description.  It  was  enumerated  under  this  new  name,  with 
a  change  in  the  spelling,  by  several  subsequent  authors,  including 
T.  and  A.  Scott.  In  their  excellent  monograph  on  British  Parasitic 
Copepods  Richiardi's  genus  was  included  and  a  brief  diagnosis  of 
both  sexes  was  given.  From  this  account  the  present  author  has  bor- 
rowed very  freely  and  acknowledges  his  deep  indebtedness.  Unfortu- 
nately, no  description  has  ever  been  given  of  the  antennae  and  mouth 
parts  of  the  female,  and  in  all  the  figures  that  have  been  published 
the  head  of  the  female  has  been  lacking.  We  are  thus  prevented  from 
locating  the  female  exactly,  but  if  the  male,  which  was  admirably 
described  and  figured  by  the  two  Scotts,  is  of  the  same  species  it 
shows  beyond  a  doubt  that  the  genus  does  not  belong  to  the  Ler- 
naeidae.  No  Lemaean  male  lives  long  enough  to  appear  with  the 
female  on  the  final  host,  nor  does  it  bear  any  resemblance  to  thia 
Trypaphylum  male.  And  the  differences  between  this  male  and  those 
belonging  to  the  Lemaeopodidae  are  just  as  great 

On  the  other  hand,  there  is  a  close  similarity  between  the  male 
described  by  the  Scotts  and  the  two  here  given  for  the  genus  Rebe- 
hila.  Indeed,  the  only  difference  is  the  lack  in  the  former  of  the 
prominences  at  the  back  of  the  cephalothorax,  containing  the  testes; 
but  this  is  more  than  offset  by  the  elongation  and  complete  fusion  of 
the  basal  joints  of  the  second  maxillae  and  maxillipeds.  It  is  also 
worthy  of  note  that  at  the  time  the  species  was  originally  established 
Beneden  called  attention  to  its  close  affinity  with  the  genus  Sphyriony 
and  several  other  authors  have  commented  on  this  same  rdation. 
Accordingly,  in  so  far  as  we  are  acquainted  with  the  details  of  the 
structure  of  the  two  sexes,  the  genus  Trypaphylwrn,  bdongs  with  the 
other  genera  in  the  Sphyriidae.  Only  one  species  has  ever  been 
described,  so  that  the  genus  is  monotjrpic,  but  the  specific  name  most 
be  credited  to  Beneden  and  not  to  Richiardi. 

Genus  OPIMIA  Wilson. 

Opimia  Wn.aoN,  Proe.  U.  S.  Nnt  Museum,  vol.  85. 1908,  p.  450. 

Generic  characters  of  female. — General  form  elongate  and  slender^ 
without  any  traces  of  segmentation;  cephalothorax  swollen  into  a 
globe  or  sphere,  smooth  and  without  processes  or  horns.  Neck  cylin- 
drical, of  the  same  diameter  throughout  and  two-thirds  of  the  entire 
length.  Trunk  narrow,  longer  than  wide,  with  a  single  pair  of  pos- 
terior processes,  which  are  smooth,  straight,  and  cylindrical;  abdo- 
men short  and  rudimentary. 

First  antennae  one-jointed  papillae;  second  pair  stout,  uniramose,. 
and  uncinate;  mouth  tube  terminal,  protruding;  one  pair  of  maxillae ;^ 
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maxillipeds  well  developed  and  tipped  with  strong  claws;  one  pair  of 
swimming  legs  close  behind  the  maxillipeds.    Male  unknown. 

Type  of  the  genua. — Ofimda  ewilis  Wilson,  monotypic. 

{Opimia^  a  vestal  virgin  unfaithful  to  her  vow.) 

Remarks. — When  first  established  this  genus  was  placed  with  the 
Lemaeidae,  since  its  near  relatives  belonged  there.  But  at  the  re- 
vision of  the  Ijernaeidae  *  it  was  decided  that  Opimia  and  its  rela- 
tives could  no  longer  remain  in  the  family,  and  accordingly  the  pres- 
ent new  family  has  been  formed  to  include  them.  Opimia  is  very 
close  to  Trypaphylum  and  the  new  genus  Paeon^  and  the  three  differ 
from  Sphyrion  and  Rehdula  chiefly  in  the  fact  that  the  posterior 
processes  are  unbranched  and  are  not  covered  with  respiratory  cylin- 
ders or  cones.  The  distinguishing  characters  of  the  genus  are  the 
smooth  cephalothorax  without  processes  or  horns,  the  stout  maxilli- 
peds, and  the  single  pair  of  swimming  legs. 

PAEON»  new  genus. 

External  generic  charaoterB  of  female. — ^Body  separable  into  three 
regions — cephalothorax,  neck,  and  trunk;  cephalothorax  enlarged 
into  a  transverse  ellipsoid  whose  surface  is  produced  into  paired  proc- 
esses. Neck  slender  and  nearly  straight,  but  showing  considerable 
torsion.  Trunk  swollen,  flattened  dorsoventrally,  and  furnished 
posteriorly  with  a  pair  of  long  and  slender  processes  dorsal  to  the  egg 
strings;  abdomen  minute  with  a  pair  of  globular  anal  laminae,  and 
completely  fused  with  the  genital  segment.  Egg  strings  straight; 
eggs  multiseriate.  No  antennae  visible;  proboscis  retractile;  a  pair 
of  biramose  maxillae  on  the  sides  of  the  mouth  tube;  a  second  pair 
of  maxillae  behind  the  mouth,  one-jointed  and  armed  with  i^ut 
daws;  no  swimming  legs. 

Internal  generic  characters  of  female. — Esophagus  inclined  and 
entering  the  stomach  on  its  ventral  surface  near  the  anterior  end; 
stomach  not  much  enlarged,  without  lobes  or  processes,  passing  in- 
sensibly into  the  intestine,  which  is  filose  in  the  neck,  is  enlarged, 
but  without  processes,  in  the  trunk,  where  it  is  nearer  the  dorsal  sur- 
face, and  is  contracted  into  a  short  rectum,  which  opens  between  the 
anal  laminae.  Ovaries  paired,  at  the  sides  of  the  genital  segment  iu 
front  of  the  cement  glands;  oviducts  coiled  transversely,  the  coils 
kept  in  place  by  strands  of  dorsoventral  muscles.  Cement  glands 
at  the  posterolateral  comers,  close  to  the  body  wall,  unsegmented, 
with  short  ducts.    Body  wall  thin  and  not  chitinized. 

External  generic  characters  of  m/de. — Cephalothorax  elongate  and 
covered  with  a  carapace;  second  thorax  segment  well  separated; 
third,  fourth,  and  fifth  segments  fused  more  or  less  completely,  and 

^  Proc  U.  S.  Nat  Mm.,  toL  68,  pp.  1-160. 
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armed  posteriorly  with  a  pair  of  long  conical  processes  tipped  with 
spines ;  no  abdomen. 

First  antennae  indistinctly  jointed;  second  pair  bipartite  at  the 
tip;  first  maxillae  on  the  sides  of  the  mouth  tube;  second  pair  stout 
and  uncinate;  maxillipeds 'also  stout,  their  basal  joints  fused,  the 
terminal  joints  chelate. 

Internal  generic  characters  of  male. — ^Espohagus  in  line  with  the 
head  axis  and  opening  into  the  anterior  end  of  the  stomadi  on  its 
ventral  surface.  Stomach  passing  insensibly  into  the  intestine, 
which  is  abruptly  contracted  into  a  short  rectum  at  the  posterior  end 
of  the  genital  segment.  Testes  in  Uie  back  of  the  head  opposite  the 
maxillipeds;  sperm  ducts  running  straight  back  on  either  side  of  the 
intestine  and  enlarged  into  rather  small  spermatophore  receptacles 
at  the  posterior  end  of  the  genital  segment;  no  glands  visible. 

Type  of  the  genua. — Paeon  ferow^  new  species. 

{Paeon^  a  son  of  Posseidon.)  '  '^ 

Remarks. — ^This  is  a  genus  of  ^ark  parasites  found  in  the  mouth 
and  gill  cavity,  the  head  and  long  neck  buried  in  the  tissues  of  the 
host,  with  nothing  but  the  soft  trunk,  the  posterior  processes,  and 
the  egg  strings  visible. 

The  head  of  the  parasite  is  usually  near  the  ventral  aorta  of  the 
host,  and  the  irritation  caused  by  the  bunrowing  forms  a  well-defined 
cyst  around  the  copepod's  head  and  neck,  which  stiifens  the  tissue 
and  adds  considerably  to  the  effectiveness  of  the  attachment. 

The  head  and  neck  are  tough  and  leathery  and  yet  soft  enough  to 
yield  readily  to  pressure,  so  that  when  endeavoring  to  remove  the 
creature  from  the  cyst  the  head  will  often  squeeze  out  of  a  small 
cut,  apparently  all  out  of  diape.  But  the  elasticity  of  the  tissue 
restores  the  normal  shape  perfectly  as  soon  as  the  pressure  is 
removed.  The  trunk  and  posterior  appendages  are  soft  and  much 
less  elastic,  and  it  is  hence  very  difficult  to  preserve  the  animal  in  its 
normal  form.  They  must  be  kept  straight  and  extended  in  the  pre- 
servative in  the  same  way  that  cestodes  and  similar  material  are  han- 
dled. In  water  they  are  capable  of  considerable  motion,  writhing 
about  like  a  worm  and  coiling  and  uncoiling  their  long  necks  and 
bodies.  By  this  means  they  can  move  about  over  the  bottom  of  the 
vessel  containing  the  water  and  can  even  raise  themselves  off  the 
bottom  to  some  extent  But  they  only  live  from  86  to  48  hours 
under  such  conditions,  and  it  is  not  at  all  probable  that  they  ev^ 
have  occasion  to  use  this  form  of  motion  under  natural  conditions. 

KIT  TO  THB  8PBCIES. 

Head  obcordate ;  neck  orach  wrinkled ;  trunk  also  obcordate^  as  wide  as  long, 

versicolor,  new  species,  p.  596. 

Head  transversely  elliptical;  neck  rather  smootii;  trunk  much  longer  than 

wide,  squarely  truncated  posteriorly—, ferow,  new  species,  p.  582. 

e2065— 20— Proc.N.M.vol.55 89 
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PAEON  FEBOX,  n«w  ipmIm. 

Plate  56 ;  plate  57,  figs.  60,  61,  63,  64,  66. 

Host  and  record  of  specimens. — ^Twelve  females,  two  of  them  with 
attached  males,  were  obtained  by  the  author  from  the  gill  cavity  of 
the  sharp-nosed  shark,  ScoUodon  terrae  novae^  in  July,  1905,  at  Beau- 
fort, North  Carolina.  These  have  been  divided  into  three  lots — ^the 
first,  a  single  female  with  egg  strings,  is  made  the  type  of  the  new 
species  with  Cat.  No.  47824,  U.S.N.M.  Four  other  females  become 
paratypes  with  Cat.  No.  47825,  U.S.N.M.,  and  the  remaining  seven 
are  also  made  paratypes  with  Cat.  No.  47826,  U.S.N.M. 

External  specific  cKaraoters  of  female. — Cephalothorax  enlarged 
transversely  by  a  pair  of  hemispherical  lateral  processes  into  a 
tolerably  regular  ellipsoid,  upon  the  anterior  and  ventral  surfaces 
of  which  are  several  pairs  of  knobs  or  protuberances.  One  pair  are 
dorsoventrally  elliptical  and  extend  across  the  anterior  margin  so 
as  to  be  visible  in  a  dorsal  as  well  as  a  ventral  view.  Their  adjacent 
surfaces  meet  on  the  midline  and  are  flattened  together ;  their  dorsal 
surfaces  are  about  on  a  level  with  the  dorsal  surface  of  the  head,  but 
ventrally  they  project  considerably  and  conceal  the  mouth  tube.  A 
little  behind  them  on  the  ventral  surface  is  a  second  pair,  diagonally 
elliptical,  with  their  long  diameters  at  right  angles  to  each  other  and 
at  an  angle  of  45^  with  the  axis  of  the  head.  Their  outer  ends  are 
opposite  the  outer  margins  of  the  first  pair  and  reach  laterally  a 
little  beyond  them.  Their  posterior  margins  are  concave  and  at 
about  the  center  of  each,  on  the  dorsal  surface  between  the  knob  and 
the  head  itself,  lies  a  slender  finger-like  protuberance,  jointed  near  its 
base  and  divided  at  the  tip,  and  looking  much  like  a  misplaced 
appendage.  It  contains  what  appear  to  be  muscles  and  might  easily 
have  migrated  to  its  present  position  during  the  outgrowth  of  the 
knobs. 

On  the  anterior  margin  of  the  head  between  the  bases  of  the  first 
pair  of  knobs  are  the  proboscis  and  mouth  parts.  The  mouth  tube 
is  conical  and  protrusible,  with  well-defined  upper  and  under  lips 
like  those  in  the  male,  and  carries  on  either  side  a  biramose  maxilla. 
Each  maxilla  is  made  up  of  a  short  basal  joint,  widened  dorsoven- 
trally, and  two  rami.  The  endopod  (dorsal  ramus)  is  one-jointed 
and  club-shaped,  bluntly  rounded  at  the  larger  distal  end  with  a 
spine  on  its  outer  surface;  the  exopod  is  two- jointed,  the  terminal 
joint  ending  in  a  long  ventral  and  a  short  dorsal  spine.  Just  behind 
the  mouth  tube  on  the  ventral  surface  of  the  head  and  in  front  of  the 
oblique  processes  are  the  second  maxillae.  Each  is  stout,  one-jointed, 
and  ends  in  a  strong  claw,  bent  into  a  half  circle  and  armed  at  its 
base  on  the  ventral  surface  with  a  slender  acuminate  spine.  The  two 
are  inclined  toward  each  other  so  that  their  claws  meet  on  the  median 
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line,  and  they  are  evidently  the  chief  organs  of  prehension.  The 
posterior  ends  of  the  oblique  knobs  are  connected  by  a  ridge  across 
the  median  line,  which  curves  forward  at  the  center. 

A  third  pair  of  knobs  are  spherical  and  are  situated  on  the  ven- 
tral surfaces  of  the  lateral  processes,  so  far  from  the  midline  as  to 
lie  wholly  exterior  to  the  base  of  the  neck.  The  ventral  surface  of 
the  neck  between  and  behind  them  projects  strongly  and  on  it  may 
be  seen  the  transverse  chitin  rod  that  probably  connected  the  bases 
of  a  pair  of  swimming  legs. 

The  neck  is  one- fourth  the  width  of  the  head  and  about  one-third 
the  entire  length  of  the  body.  It  is  of  the  same  diameter  throughout, 
with  fairly  distinct  segmentation,  but  with  no  apparent  traces  of 
appendages.  Where  the  neck  joins  the  genital  segment,  which  is  the 
portion  in  contact  with  the  skin  of  the  host,  it  is  slightly  enlarged 
and  thrown  up  into  numerous  transverse  wrinkles;  elsewhere  it  is 
tolerably  smooth. 

Within  this  wrinkled  area  the  neck  passes  insensibly  into  the 
trunk,  which  then  widens  gradually  to  its  posterior  end,  where  it  isf 
about  the  same  width  as  the  head.  The  trunk  is  more  than  foui 
times  ns  long  as  wide,  and  at  the  posterior  end  is  three  times  as  widt 
as  thick.  Near  its  anterior  end  the  division  between  the  fourth  ana 
fifth  thoracic  segments  is  clearly  indicated  by  a  break  in  the  longi- 
tudinal musculature  and  by  grooves  on  the  lateral  margins.  The 
anterior  ends  of  the  oviducts  extend  a  short  distance  in  front  of  this 
dividing  line.  The  corresponding  division  between  the  fifth  and 
genital  segments  is  found  near  the  anterior  end  of  the  cement  glands, 
and  still  farther  back  is  another  break  just  in  front  of  the  anal 
laminae  indicating  the  division  between  the  genital  segment  and  the 
abdomen. 

The  surface  of  the  trunk  is  generally  smooth,  with  a  few  scattered 
wrinkles  and  with  small  pits  caused  l^  the  attachment  of  the  dorso- 
ventral  muscles  that  separate  the  coils  of  the  oviducts.  At  the 
posterior  end  the  lateral  margin  is  produced  into  a  rounded  lobe 
on  either  side,  which  turns  slightly  downward  and  outward.  The 
abdomen  is  so  reduced  that  it  would  not  be  mentioned  if  it  were 
not  for  the  distinct  break  in  the  musculature.  But  this  indicates 
defiinitely  that  the  posterior  processes  are  given  off  from  the  dorsal 
surface  of  the  abdomen  as  in  the  other  genera.  Each  process  is  one- 
third  as  long  as  the  rest  of  the  body,  is  curved  like  a  parenthesis 
mark,  has  the  same  diameter  throughout,  and  is  bluntly  rounded  at 
the  end.  The  anal  laminae  are  swollen  into  knobs  beneath  the  bases 
of  the  posterior  processes  and  more  or  less  fused  with  them.  The 
egg  strings  are  cylindrical  and  are  attached  to  the  inner  margins  of 
the  posterior  lobes  of  the  genital  segment;  each  is  two-thirds  as  wide 
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and  a  little  longer  than  the  processes;  the  eggs  are  arranged  in  9 
or  10  rows  which  are  twisted  inside  the  tubes. 

Internal  specific  characters  of  female. — Ovaries  paired,  one  on 
either  side,  in  front  of  and  dorsal  to  the  cement  gland.  Each  sends 
out  a  long  oviduct,  irregularly  coiled  to  the  right  and  left  and 
filling  the  space  between  the  intestine  and  the  lateral  wall  of  the 
trunk,  with  the  white  eggs  appearing  at  scattered  intervals.  The 
coils  are  separated  and  held  in  place  by  dorsoventral  strands  of 
muscle  arranged  in  irregular  transverse  rows.  In  general  they  turn 
forward  along  the  dorsal  surface  of  the  trunk  and  backward  along 
the  ventral  surface  to  the  vulvae,  but  all  the  convolutions  are  very 
irregular.  The  eggs  assume  nearly  their  full  size  on  issuing  from 
the  ovary  and  then  gradually  mature  while  passing  through  the  long 
oviduct 

At  the  posterior  end  of  the  genital  segment  and  nearer  the  ventral 
surface  on  either  side  is  a  cement  gland,  which  is  long  and  cylin- 
drical, the  anterior  end  curved  in  toward  the  midline,  the  posterior 
end  passing  into  a  very  short  duct  which  empties  into  the  oviduct 
near  the  vulva;  neither  gland  nor  duct  shows  any  real  segmentation. 

A  fairly  thick  layer  of  chitinogen  tissue  similar  to  that  found  in 
the  Lemaeidae  covers  the  whole  lateral  surfaces  of  the  genital  seg- 
ment around  the  ovaries  and  fills  the  posterior  lobes.  Its  inner  sur- 
face is  raised  in  small  rounded  elevations  of  irregular  shapes  and 
sizes,  and  in  the  posterior  lobes  it  is  divided  similarly  into  irregular 
masses. 

Color. — ^Head  white  and  opaque,  the  knobs  tipped  with  dark- 
brown  pigment;  neck  transparent  and  colorless,  the  digestive  tube 
and  muscle  bands  showing  opaque  and  white.  The  wrinkled  section 
at  the  base  of  the  neck  is  a  bright  crimson;  the  genital  segment  is 
transparent  and  jellylike,  with  a  decided  orange-yellow  tint,  the 
ovaries  are  darker  and  more  opaque,  the  ^gs  are  snow  white.  The 
posterior  processes  are  jellylike,  with  a  decided  yellow  tint;  the 
egg  strings  are  yellowish  white,  turning  to  a  beautiful  maroon  on 
ripening.  In  preservatives  the  different  regions  lose  their  trans- 
parency and  become  a  uniform  gray- white,  while  the  crimscm  patch 
on  the  neck  sometimes  becomes  dusky,  but  often  regains  its  bright 
crimson  color  after  clearing  in  clove  oil. 

Total  length,  including  posterior  processes,  65  mm.  Head,  8  mm. 
long,  4.50  mm.  wide.  Neck,  16.50  mm.  long,  1.25  mm.  wide.  Trunk, 
17mm.  long,  4  mm.  wide.  Posterior  processes,  18  mm.  long,  1.50  mm. 
wide.  One  specimen  was  70  mm.  long,  with  the  other  measurements 
in  proportion. 

Specific  cJutracters  of  the  male. — ^Body  plainly  segmented  with  the 
regions  well  separated  from  one  another.  Cephalothorax  consider- 
ably more  than  half  the  entire  length,  the  anterior  portion  of  it 
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covered  by  a  carapace,  which  reaches  back  to  the  bases  of  the  maxilli- 
peds  and  does  not  extend  down  very  far  along  the  sides,  thus  leaving 
the  mouth  parts  practically  free.  The  cephalothorax  is  followed  by 
a  small  free  segment,  but  the  remaining  thorax  segments  are  fused 
together  with  only  indistinct  joints. 

There  is  no  abdomen,  but  each  of  the  posterior  comers  of  the 
genital  segment  is  prolonged  into  a  conical  process  terminating  in  a 
short  spine.  These  processes  are  close  together  on  either  side  of  the 
midline,  while  outside  of  and  anterior  to  them  is  a  pair  of  shorter 
processes  with  bluntly  rounded  tips,  and  anterior  to  these  a  pair  of 
small  knobs. 

The  first  antennae  are  indistinctly  three- jointed,  slender,  and  con- 
ical, tipped  with  four  spines,  and  with  a  few  setae  along  the  sides. 
The  second  antennae  are  broad  and  flattened,  made  up  of  a 
stout  basal  portion  which  is  two- jointed  and  two  terminal  rami.  Of 
the  latter  the  endoped  is  one-jointed  with  a  broad  and  spatulate 
tip  armed  with  a  single  spine;  the  exopod  is  indistinctly  three- 
jointed,  the  last  joint  carrying  a  pair  of  curved  claws  opposed  to  each 
other  like  the  jaws  of  a  chela.  Inside  of  these  second  antennae 
on  the  base  of  the  mouth  tube  is  a  pair  of  maxillae,  each  made 
up  of  a  basal  joint  and  two  rami.  The  endopod  (dorsal)  is  one- 
jointed,  bluntly  rounded  at  the  tip  and  unarmed;  the  exopod  is 
two-jointed,  the  terminal  joint  slender,  flattened  and  tipped  with 
two  short  spines.  The  mouth  tube  is  relatively  large  and  broadly 
conical,  and  extends  a  little  way  beyond  the  tips  of  the  antennae; 
the  mouth  opening  is  surrounded  by  a  fringe  of  hairs.  The  second 
maxillae  and  maxillipeds  are  very  large;  each  is  made  up  of  three 
joints,  the  basal  ones  stout  and  armed  with  powerful  muscles,  the 
terminal  one  a  strong  curved  claw.  The  basal  joints  of  the  maxil- 
lipeds are  completely  fused  across  the  midline. 

The  testes  are  situated  in  the  back  of  the  head  over  the  bases 
of  the  maxillipeds.  The  vas  deferens  leads  along  the  side  of 
the  thorax  to  the  spermatophore  receptacle  at  the  extreme  pos- 
terior end  of  the  genital  segment.  These  receptacles  are  rather 
small  and  each  contains  but  a  single  spermatophore  with  a  short 
and  nearly  straight  tube. 

Color,  a  uniform  snow-white. 

Total  length,  2  mm.    Diameter  of  cephalothorax,  0.50  mm. 

(feroxj  fierce,  bloodthirsty.) 

Remafks. — ^This  genus  was  obtained  from  the  gill  cavity  of  its 
host  and  in  every  instance  was  attached  to  the  integument  which 
forms  the  outer  wall  between  the  arches.  The  head  and  entire  neck 
was  buried  in  the  tissues  beneath  this  integument,  the  neck  ex- 
tending toward  the  nearest  gill  arch  so  as  to  bring  the  head  and 
month  in  close  proximity  to  one  of  the  large  arteries  which  sup- 
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ply  the  gills.  The  flattened  trunk,  together  with  the  posterior 
processes  and  egg  strings,  hangs  free  in  the  gill  cavity.  It  is  neariy 
always  plentifully  covered  with  algae  and  various  protozoa,  which 
trail  backward  over  the  egg  strings  and  posterior  processes,  bind- 
ing the  whole  securely  together.  Both  the  neck  and  the  head  are 
inclosed  in  a  very  tough  white  membranous  sheath  which  fits  snugly 
and  aids  in  holding  the  creature  securely  in  place. 

PAEON  VERSICOLOR,  new  ipedM. 
Plate  57,  figs.  62,  65,  67;  plate  58;  plate  50,  figs.  75,  76. 

Ho8t  and  record  of  specimens. — Eight  females,  one  with  an  at- 
tached male,  were  found  on  the  inside  of  the  mouth  of  the  smooth 
hound,  Mustehis  canisj  at  Beaufort,  North  Carolina,  in  August, 
1905.  One  female  has  been  made  the  type  of  the  new  species  with 
Cat.  No.  49762,  U.S.N.M.  The  other  seven  become  paratypes,  with 
Cat.  No.  49763,  U.S.N.M.  Two  other  females  were  taken  a  week 
later  from  the  same  host  and  have  been  given  Cat.  No.  49764, 
,U.S.N.M. 

Specific  characters  of  female. — Cephalothorax  somewhat  obcordate 
in  dorsal  outline,  the  apex  being  formed  by  the  two  anterior  proc- 
esses, the  lobes  by  the  posterolateral  processes,  while  between  these 
lobes  the  posterior  margin  is  deeply  invaginated.  The  two  anterior 
processes  are  relatively  larger  than  in  ferox^  are  directed  diagonally 
forward  and  downward,  and  are  not  produced  ventrally.  Their  flat- 
tened inner  surfaces  entirely  cover  the  proboscis  and  mouth  parts. 
A  pair  of  lateral  processes  project  from  the  sides  of  the  cephalo- 
thorax behind  this  frontal  pair,  and  the  bases  of  the  two  pairs  are 
fused.  The  dorsal  portion  of  the  head  is  greatly  inflated  and  sends 
out  on  either  side  diagonally  backward  and  upward  a  large  spherical 
process.  The  two  do  not  quite  meet  on  the  midline  dorsally,  leaving 
a  deep  sinus  between  them.  The  ventral  processes,  instead  of  being 
diagonal  as  in  ferox^  are  at  right  angles  to  the  head  axis  and  are 
fused  across  the  midline,  so  that  they  appear  as  one.  On  the  ventral 
surface  of  these  processes  is  found  on  either  side  another  jointed, 
finger-like  proturbance  similar  to  those  in  ferox.  It,  too,  is  solid, 
contains  what  appear  to  be  muscles,  and  is  split  at  the  tip.  It  is 
on  the  postero-ventral  instead  of  the  postero-dorsal  surface  of  the 
process,  but  this  difference  in  position  is  probably  due  to  the  differ- 
ences in  the  processes  themselves.  Whether  these  protuberances  are 
really  migrated  appendages  can  only  be  determined  by  following 
their  development,  but  they  certainly  resemble  appendages.  In 
Sphyrian  the  maxillipeds  remain  close  to  the  midline,  but  are  almost 
concealed  by  a  pair  of  fused  ventral  processes  just  in  front  of  them, 
and  we  might  suppose  that  here  similar  processes  by  an  increased 
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development  have  separated  the  appendages  and  carried  them  farther 
away  from  the  midline. 

The  mouth  tube  and  maxillae  are  similar  to  those  of  feroxy  but  the 
rami  of  the  maxillae  are  much  smaller  and  each  is  tipped  with  a 
tiny  spine.  The  second  maxillae  are  large  and  stout  and  are  tipped 
with  a  sort  of  chela  formed  of  two  rounded  knobs* 

The  neck  is  wrinkled  for  its  entire  length  and  is  the  same  diam- 
eter throughout,  which  is  relatively  nearly  twice  that  of  ferox.  And 
like  the  latter  it  shows  the  segmentation  by  breaks  in  the  longitudinal 
muscles  and  by  grooves  on  the  lateral  margins.  The  trunk  is  obcor- 
date,  the  neck  joining  its  apex,  and  is  flattened  dorsoventrally,  the 
thickness  being  less  than  a  third  of  the  width.  It  is  as  wide  as  long, 
but  is  made  up  of  the  same  parts  as  in  feroxy  where  the  length  was 
several  times  the  width.  Its  surface  is  perfectly  smooth,  the  dorso- 
ventral  muscles  separating  the  coils  of  the  oviducts  being  apparently 
too  weak  to  produce  any  pits.  The  posterior  processes  are  sausage 
shaped,  slightly  widened  along  the  center,  where  they  become  a 
third  of  the  width  of  the  trunk.  They  are  a  fourth  longer  than 
the  trunk,  but  are  only  a  trifle  more  tlum  half  the  length  of  the  egg 
strings.  The  latter  are  the  same  diameter  as  the  processes  and  are 
bluntly  roimded  at  the  tips.  The  eggs  are  arranged  in  9  or  10 
rows,  with  20  to  26  eggs  in  each  row.  < 

The  minute  abdomen  is  s^  into  the  sinus  of  the  posterior  margin 
of  the  trunk  and  can  be  recognized  only  by  the  break  in  the  longi- 
tudinal musculature  and  by  the  large  anal  laminae. 

Internally  the  cement  glands  occupy  the  posterior  comers  of  the 
trunk;  they  are  short,  somewhat  curved,  and  about  three  times  as 
long  as  wide.  In  one  of  the  females  the  cement  glands  showed  a 
fairly  regular  segmentation,  but  in  all  the  others  there  were  no 
indications  of  it.  The  ovaries  and  oviducts  are  arranged  as  in  feroxj 
the  convolutions  of  the  oviducts  when  the  eggs  are  fully  ripe  extend- 
ing into  the  fourth  segment.  Chitinogen  tissue  fills  the  entire  cavity 
of  the  posterior  processes,  but  is  not  as  abundant  in  the  trunk  and 
neck. 

Color,  lobes  of  the  head  a  deep  crimson,  especially  the  posterior 
ones,  the  red  set  off  with  black  around  the  tips  of  the  lobes.  Bases 
of  the  lobes,  the  central  portion  of  the  head,  and  the  anterior  neck 
a  pale  yellow;  remainder  of  neck  a  bright  red,  deepening  toward 
the  trunk,  close  to  which  it  becomes  almost  black.  Trunk  varying 
in  different  specimens,  largely  due  to  the  difference  in  the  develop- 
ment of  the  eggs,  sometimes  dull  yellow,  yellowish  white,  pink,  or 
even  a  bright  orange.  Posterior  processes  a  light  gray  or  grayish 
white;  egg  strings  creamy  white,  changing  to  lavender  with  devel- 
opment. 
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Total  length,  including  posterior  processes,  28  mm.  Head,  3.50 
nim.  long,  4  mm.  wide.  Neck,  16  mm.  long,  1  mm.  wide.  Trunk,  3 
mm.  long  and  wide.  Posterior  processes,  4  mm.  longj  1  mm.  wide. 
Egg  strings,  7.50  mm.  long,  1  mm.  wide. 

{versicolor,  variegated  in  color.) 

Specific  characters  of  male. — Cephalothorax  two-fifths  longer  than 
the  rest  of  the  body,  with  a  well-romided  carapace;  one  free  thorax 
segment,  the  rest  of  the  body  fused  without  traces  of  segmentation. 
Posterior  processes  shorter  than  in  the  ferox  male,  bat  ending  in 
sharp  setae.    First  antennae  indistinctly  three-jointed   and  tipped 
with  two  setae;  second  pair  two-jointed,  the  terminal  joint  bifurcate, 
the  endopod  armed  with  two  setae,  the  exopod  ending  in  a  chela. 
First  maxillae  uniramose,  one-jointed,  and  ending  in   three  stout 
spines;  second  maxillae  consisting  of  a  stout  joint  tipped  with  a 
strong  curved  claw ;  maxillipeds  with  basal  joints  swollen  and  fused 
across  the  midline,  the  second  and  third  joints  separate,  the  third 
joint  terminated  by  a  strong  chela  made  up  of  two  claws  of  nearly 
equal  size,  the  outer  one  with  an  accessory  spine  at  its  base.    Testes, 
sperm  ducts,  and  spermatophore  receptacles  like  those   in   fero^. 

Total  length,  1.80  mm.  Diameter  of  cephalothorax,  0.45  mm. 
Diameter  of  body,  0.35  mm. 

RemarkB.--^\L\'&  species  was  always  found  at  the  comer  of  the  first 
gill  arch  in  the  floor  of  the  mouth.  Two  may  be  found  in  the  same 
fish,  one  on  either  side,  but  no  more  than  this  and  never  at  any  other 
spot.  The  head  and  long  neck  are  buried  in  the  tissues  the  same  as 
fcrox,  and  are  surrounded  by  a  sheath  of  tough  membrane. 

PERIPLEXIS,  new  genus. 

Generic  characters  of  female. — Cephalothorax  soft,  cylindrical 
ind  transversely  wrinkled;  neck  much  narrower  than  the  cephalo- 
thorax, fully  chitinized,  intricately  bent  and  twisted,  and  armed 
along  at  least  the  anterior  half  of  its  length  with  numerous  short 
chitin  horns  and  processes;  enlarged  posteriorly  and  joined  to  the 
genital  segment  at  the  center 'of  the  anterior  end.  Trunk  elongate, 
cordate,  flattened  dorsoventrally,  with  rows  of  shallow  pits  on  the 
dorsal  and  ventral  surfaces  as  in  Rehelula;  no  posterior  lateral  lobes ; 
genital  processes  spherical  and  close  together,  their  bases  joined 
across  the  midline.  Abdomen  spherical  and  minute,  attached  vent- 
rally  to  the  bases  of  the  genital  processes ;  posterior  processes  attached 
in  the  groove  between  the  abdomen  and  the  genital  segment  on  the 
dorsal  siu*face;  each  made  up  of  three  large  lobes  flattened  together. 
Egg  strings  two-thirds  as  wide  as  the  posterior  processes  and  longer 
than  the  trunk.    Head  squarely  truncated  anteriorly  and  surrounded 
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by  two  crescentic  pads;  rudiments  of  first  and  second  antennae;  a 
retractile  mouth  tube  with  rudiments  of  one  pair  of  maxillae.  Male 
unknown. 

Type  of  the  genus. — Periplexis  lohodesy  monotypic. 

(IlepixXc^v]^,  entanglement,  alluding  to  the  twisted  neck.) 

PBRIPLEXIS  LOBODES^  imw  ipMtot. 

Plate  60,  figs.  77-^. 

Host  and  record  of  specimens. — ^A  single  female  with  empty  egg 
cases  was  obtained  by  the  Bureau  of  Fisheries  steamer  Albatross  off 
the  coast  of  New  Jersey  in  1883  from  Alepocephalus  agassizii^  a  deep- 
sea  fish  captured  at  a  depth  of  1,000  fathoms.  The  head  and  neck  of 
the  parasite  were  buried  in  the  flesh  of  its  host  alongside  the  dorsal 
fin.  This  female  has  received  Cat.  No.  49767,  U.S J^.M.,  and  becomes 
the  type  of  the  new  species. 

Specific  characters  of  fenuUe. — In  addition  to  the  generic  char- 
acters already  given  the  cephalothorax  is  a  little  wider  anteriorly 
and  the  truncated  anterior  end  is  curved  over  ventrally.  The  two 
excellent  figures  drawn  by  A.  H.  Baldwin  give  a  good  idea  of  the 
very  complex  twisting  of  the  neck  and  its  armature,  which  nre  so 
intricate  as  to  baffle  any  description.  None  of  the  processes  or  horns 
are  branched,  but  some  of  them  reach  a  length  of  5  or  6  mm.,  and 
they  are  all,  as  well  as  the  neck  itself,  covered  with  a  thick  chitin 
skin.  Behind  these  horns  the  nec^  enlarges  gradually  to  a  diameter 
of  3  millimeters  and  joins  the  trunk  in  line  with  the  axis  of  the 
latter.  The  outline  of  the  trunk  is  that  of  an  acorn,  the  sides  nearly 
parallel,  contracted  to  the  diameter  of  the  neck  where  it  joins  the 
latter,  and  with  rounded  posterior  corners.  The  width  is  ihree- 
fifths  and  the  thickness  two-fifths  of  the  length;  the  surface  is 
smooth  and  shiny  save  for  the  rows  of  depressions;  dorsally  there 
are  seven  of  these  pits  in  a  row,  but  ventrally  there  are  four. 

The  genital  processes  are  split  ventrally  into  three  lobe?,  which 
overhang  the  bases  of  the  egg  strings.  The  egg  cases  are  empty, 
but  one  of  them  is  entire  save  for  the  perforations  through  which 
the  larvae  escaped,  thus  giving  the  size.  The  abdomen  is  relatively 
very  small  and  thoroughly  fused  with  the  trunk.  The  posterior 
processes  are  unlike  anything  that  has  ever  been  reported  in  the  para- 
sitic copepods.  Where  the  process  is  attached  it  is  narrowed  into  a 
short,  threadlike  neck;  this  enlarges  abruptly  into  three  large  lobes 
whose  adjacent  surfaces  are  pressed  together  and  flattened;  each 
lobe  is  two-fifths  as  wide  and  the  three  together  are  half  as  long  as 
the  trunk. 

The  two  crescentic  pads  form  a  thickened  rim  around  :he  trun- 
cated anterior  end  of  the  head,  their  bluntly  rounded  ends  meeting 
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dorsally  and  ventrally  on  the  midline.  The  first  antennae  are  small 
spherical  knobs  on  the  dorsal  surface  of  the  head,  behind  the  bases 
of  the  second  pair.  The  latter  are  more  or  less  spherical  and  some- 
what elongated  along  the  ventral  surface,  and  do  not  show  anv 
chelate  processes.  In  front  of  the  bases  of  these  antennae  is  the 
mouth  tube,  which  is  raised  a  little  above  the  surrounding  surface 
and  carries  on  its  sides  a  single  pair  of  maxillae  in  the  form  of  small 
processes  tipped  with  a  spine. 

The  whole  structure  of  the  head  is  so  blind  that  if  it  were  not  for 
the  suggestion  obtained  from  a  study  of  the  immature  specimens  of 
Sphyrion  lumpi^  and  the  other  genera  here  presented,  it  would  be 
almost  incapable  of  interpretation;  but  analogy  leaves  little  room 
for  doubt. 

Color  (preserved  material),  cephalothorax  and  posterior  processes 
a  dear  yellow ;  neck  cinnamon  brown ;  trunk  dark  gray. 

Total  length,  including  posterior  processes,  60  mm.  Cephalotho- 
rax 9  mm.  long,  4  mm.  wide.  Neck  3  mm.  wide  posteriorly.  Trunk 
25  mm.  long,  16  mm.  wide,  10  mm.  thick.  Posterior  processes  12  mm. 
long,  6  mm.  wide.  Egg  strings  40  mm.  long,  5  mm.  wide.  If  the 
neck  and  cephalothorax  were  straightened  it  would  add  16  or  20  mm. 
to  the  length. 

(XoPwJy)?,  lobed  like  a  pod,  alluding  to  the  posterior  processes.) 

Remarks. — In  spite  of  the  fact  that  there  is  but  a  single  specimen, 
this  new  species  presents  much  of  interest.  It  can  be  recognized  at 
once  by  the  posterior  processes  and  the  intricately  twisted  neck. 
The  latter  furnishes  new  evidence  of  the  extent  to  which  the  burrow- 
ing and  anchorage  of  the  parasite  in  the  tissues  of  its  host  can 
modify  its  morphology.  In  the  other  genera  we  have  found  all  kinds 
of  processes  and  horns.  Here  there  is  not  only  an  extra  profusion  of 
anchor  processes,  but  they  are  combined  with  flexures  and  foldings 
of  the  neck  itself.  Nothing  short  of  a  charge  of  dynamite  could  ever 
loosen  this  parasite's  hold  upon  its  host.  In  the  posterior  processes 
an  increase  of  surface  in  contact  with  the  water  is  obtained  not  bj 
branching  nor  by  the  attachment  of  numerous  cylinders  or  cones,  as 
in  other  genera,  but  by  a  large  increase  in  the  diameter  of  the  process 
it^lf.  Since  there  was  but  a  single  specimen,  nothing  could  be 
ascertained  with  reference  to  the  internal  anatomy ;  but  the  presence 
of  the  rows  of  pits  on  both  dorsal  and  ventral  surfaces  proves  the 
existence  of  dorsoventral  muscle  bundles  similar  to  those  in  the  other 
genera.  Accordingly,  we  may  assume  that  there  is  a  corresponding 
similarity  in  other  details  also. 
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EXPLANATION  OF  THE  PLATES. 

Plate  50. 

Sphyrion  lumpi. 

Fig.  1.  Ventral  view  of  adult  femnle.  Fig.  2.  Dorsal  view  of  same.  Fig.  8. 
Dorsal  view  of  head,  enlarged.  Fig.  4.  Dorsal  view  of  third  development  stage. 
Fig.  5.  Ventral  view  of  sama  Fig.  6.  Side  view  of  same.  Fig.  7.  Dorsal  view 
of  posterior  processes  of  same.  Fig.  8.  First  antenna  of  fourth  development 
stage.  Fig.  9.  Tip  of  second  antenna  of  same.  Fig.  10.  Maxilliped.  Fig.  11. 
First  swimming  leg.    Fig.  12.  Ventral  view  of  head. 

Plate  51. 

Sphyrion  lumpi  (continued). 

Fig.  13.  Ventral  view  of  entire  head  of  adult  female.  Fig.  14.  Anterior 
portion  of  head  magnified  to  show  anteuDae  and  mouth  parts;  an^  and  an* 
antennae,  wmp*  and  m^  maxillae,  mwp,  maxlllipeds.  Fig.  15.  Ventral  view  of 
youngest  developmental  stage  obtained.  Fig.  16.  Dorsal  view  of  same.  Fig.  17. 
Dorsal  view  of  posterior  processes.  Just  starting.  Fig.  18.  Dorsal  view  of  sec- 
ond developmental  stage.  Fig.  19.  Ventral  view  of  same.  Fig.  20.  Dorsal 
view  of  posterior  processes  farther  developed.  Fig.  21.  Second  maxilla  of 
male.    Fig.  22.  Maxilliped  of  same. 
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Plate  52. 

Sphyrian  lumpi  (continued). 

Fig.  23.  Side  view  of  male;  «p.  sperm  duct,  «r.  spermatophore  receptacle, 
L  testis.  Fig.  24.  First  antenna  of  male.  Fig.  25.  Second  antenna  of  same. 
Fig.  26.  MuutU  tube  and  first  maxilla  of  same.  Fig.  27.  First  antenna  of 
adult  female.  Fig.  28.  Second  antenna  of  same.  Fig.  29.  Second  maxilla. 
Fig.  30.  Dorsal  view  of  trunk  of  youngest  developmental  staga  Fig.  31.  Dorsal 
view  of  trunk  of  third  developmental  stage.  Fig.  32.  Dorsal  view  of  trunk 
of  adult  female.  In  the  last  three  figures  cl.  cement  gland,  ds,  dorsoventrnl 
muscles,  ig,  processes  of  the  intestine,  just  starting  in  fig.  30,  partly  formed  In 
fig.  31,  and  fully  developed  in  fig.  32,  in,  intestine,  og,  ovary,  re.  muscles  con- 
trolling the  rectum. 

Plate  53. 

Fig.  33.  Ventral  view  of  Rebelula  graoilU.  Fig.  34.  Ventral  view  of 
H,  bouvieri.  Fig.  35.  Side  view  of  head  of  same,  enlarged.  Fig.  36.  Dorsal 
view  of  head.  Fig.  37.  Ventral  view  of  head.  Fig.  38.  Head  viewed  from 
the  anterior  end.  Fig.  39.  First  (upper)  and  second  antennae  of  male  of 
R,  bouvieri.    Fig.  40.  Maxllliped  of  same. 

Plate  54. 

Fig.  41.  Side  view  of  male  of  Rebelula  bouvieri;  cl,  cement  gland,  eg,  ex- 
cretory gland,  8p,  sperm  duct,  ar.  spermatophore  receptacle,  t  testis.  Fig. 
42.  Side  view  of  head  of  adult  female  of  R.  bouvieri,  an,^  antennae,  mx,* 
maxillae,  and  mxp,  maxllliped.  Fig.  43.  Posterior  end  of  trunk.  Fig.  44.  Dorsal 
view  of  trunk;  cl,  cement  gland,  ds,  dorsoventral  muscles,  in,  intestine,  ov, 
ovary.    Fig.  45.  Ventral  view  of  head  of  adult  female  of  Rebelula  gracilis, 

Plate  55. 
Rebelula  comuta. 

Fig.  46.  Adult  female.  Fig.  47.  Side  view  of  male;  cl,  cement  gland,  eg,  ex- 
cretory gland,  «p.  sperm  duct,  «r.  spermatophore  receptacle,  t,  testis.  Fig.  48. 
Ventral  view  of  male.  Fig.  49.  First  antenna.  Fig.  50.  Second  antenna.  Fig. 
51.  Mouth  tube  and  first  maxillae.    Fig.  52.  Second  maxilla.    Fig.  53,  Maxllliped. 

Plate  56. 
Paeon  ferox. 

Fig.  54.  Adult  female.  Fig.  55.  Ventral  view  of  head,  enlarged.  Fig.  56. 
Dorsal  view  of  head.  Fig.  57.  Side  view  of  head.  Fig.  58.  Ventral  view  of 
trunk;  cl.  cement  gland,  d8.  dorsoventral  muscles,  eg.  eggs,  ms,  longitudinal 
muscles,  ov.  ovary.    Fig.  59.  Side  view  of  male. 

Plate  57. 
Paeon  ferox  (continued)  and  P.  versicolor. 

Fig,  60.  Dorsal  view  of  mouth  and  antennae  of  male ;  an.^  and  an,\  antennae. 
Fig.  61.  Ventral  view  of  same.  Fig.  62.  Dorsal  surface  of  trunk  of  P.  versicolor; 
cl.  cement  gland,  ds.  dorsoventral  muscles,  eg.  ^gs,  in.  intestine,  ms.  longitudinal 
muscles,  ov.  ovary.    Fig.  63.  The  migrated  second  antenna   (?)  of  P.  ferom. 
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Fig.  64.  The  same  from  another  specimen.    Fig.  65.  The  same  from  P.  versicolor. 
Fig.  6a  Maxllllped  of  P.  ferow.    Fig.  67.  The  same  of  P.  versicolor. 

Plate  68. 

Paeon  versicolor. 

Figs.  68  and  69.  Two  views  of  adult  female  (owing  to  torsion  these  views  are 
partly  dorsal,  partly  ventral,  and  partly  lateral).  Fig.  70.  Ventral  view  of  head, 
enlarged.  Fig.  71.  Month  tube,  and  first  maxillae.  Fig.  72.  Side  view  of  male. 
Fig.  73.  Second  maxilla.    Fig.  74.  MaxiUiped. 

Plate  59. 

Fig.  75.  Side  view  of  antennae  and  month  parts  of  male  of  P.  versicolor:  an 
antennae,  md,  mandible,  mo.  mouth,  mx.  maxilla.  Fig.  76.  Lateral  view  of  head 
of  female  of  P.  versicolor.  Fig.  77.  Ventral  view  of  adult  female  of  Periplexis 
lohodes.  Fig.  78.  Dorsal  view  of  same.  Fig.  79.  Ventral  view  of  head,  enlarged. 
Fig.  80.  Dorsal  view  of  same. 

Figs.  1,  2,  33,  and  34  were  drawn  by  J.  H.  Blake.  Figs.  77  and  78  were 
drawn  by  A.  H.  Baldwin,  while  figs.  4  to  11, 15  to  20,  36,  37,  42,  and  43  are  by 
Richard  Rathbun. 
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Female  of  Sphyrion  lumpi. 

For  eXPLANATION  of  PLATE  W.€  PACK  602. 
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Fully  Developed  and  Younq  Females  of  Sphyrion  lumpi. 

FOR    EXPLANATION   OF   PLATE   SEE   PACE   602. 
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Male  and  Female  of  Sphyrion  lumpi. 

For  ixplanation  op  platc  see  paoc  MS. 
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Females  of  Rebelula  gracilis  and  R.  bouvieri. 

For  explanation  of  plate  sei  pace  603. 
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Male  and  Female  of  Rebelula  bouvieri. 

For  explanation  op  plati  sei  paoi  603. 
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Male  and  Female  of  Rebelula  cornuta. 

For  ixplanation  or  plate  sei  paoc  603. 
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Male  and  Female  of  Paeon  ferox. 

For  explanation  of  plate  see  page  603. 
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64  68  ^  67 

Male  of  Paeon  ferox  and  Female  of  P.  versicolor 

For  ixplanation  of  plate  sec  paces  60S  and  604. 
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Male  and  Female  of  Paeon  versicolor. 

For  cxplanation  of  plate  sci  paoe  604. 
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mo 


Female  OF  Periplexis  lobodes  and  Male  and  Female  of  Paeon  versicolor. 

For  explanation  or  plate  see  page  004. 
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DESCRIPTIVE  CATALOGUE  OF  THE  COLLECTION  OF 
ECCLESIASTICAL  ART  IN  THE  UNITED  STATES  NA- 
TIONAL   MUSEUM. 


By  I.  M.  Casanowicz. 

Assistant  Curator,  Division  of  Old  World  Archeology^  United  States  National  Museum, 


INTRODUCTION. 

The  collection  of  Ecclesiastical  Art  forms  part  of  the  section  of  the 
History  of  Religions  which  is  on  exhibition  in  the  old  building  of  the 
National  Museum.  It  comprises  church  furnitures,  as  far  as  they 
are  embellished  by  art,  appurtenances  of  the  public  worship,  and 
objects  used  in  individual  devotions  and  on  special  occasions,  and  is 
obviously  confined  to  the  illustration  of  the  ceremonies  and  usages 
of  the  ritual  branches  of  Christendom — that  is,  the  Roman  Catholic 
and  eastern  churches.  Of  the  former  the  collection  is  quite  repre- 
sentative, occupying  an  alcove  of  three  cases.  Of  the  eastern  churches 
there  is  a  small  collection  of  the  Greek  Orthodox  Church,  mostly  of 
the  Russian  division  of  that  denomination,  and  of  the  Armenian 
Church,  filling  one  case.  Much  material  of  the  collection  remains, 
for  lack  of  exhibition  space,  in  storage. 

The  description  is  accordingly  divided  into — ^I.  Ecclesiastical  Art 
of  the  Roman  Catholic  Church;  11.  Of  the  Eastern  Church;  and 
III.  Of  the  Armenian  Church. 

I.    ECCLESIASTICAL   ART    OF   THE    ROMAN    CATHOLIC   CHURCH. 

PARAPHERNALIA  OF  THE  CHURCH  SERVICES. 
SIBYIOB  OF  THB  MASS. 

The  service  of  the  mass  is,  according  to  the  teaching  of  the  Catholic 
Church,  a  perpetual  repetition  of  the  sacrifice  of  Christ  on  the  cross. 
The  bread  and  wine  are,  by  the  words  of  conseoration  pronounced 
by  the  priest,  changed  into  the  real  body  and  blood  of  Oirist  (trans^ 
substantiation),  and  Christ  thus  offers  himself  each  time  anew 
through  the  priest,  his  representative  on  earth,  and  is  partaken  of 
in  the  communion. 

The  liturgy  of  the  mass  consists  of  extracts  from  the  Scriptures 
and  prayers,  some  of  which  are  always  recited,  while  others  vary 
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according  to  the  season  or  the  purpose  for  which  the  mass  is  oflfered, 
and  is,  in  the  larger  portion  of  the  Roman  CathoUc  Church,  in  the 
Latin  language. 

The  requisites  for  the  celebration  of  mass  are:  An  altar,  of  which 
at  least  the  part  of  the  table  upon  which  the  chalice  and  paten  rest 
during  the  service  must  be  of  stone,  in  which  reUcs  of  the  martyrs 
are  inclosed  (with  reference  to  Revelation  vi,  9),  and  must  be  con- 
secrated by  a  bishop.  The  altar  is  covered  with  three  linen  cloths 
(symboliziing  the  linen  cloths  in  which  Christ's  body  was  shrouded, 
as  the  altar  represents  his  tomb),  blessed  by  a  bishop,  or  by  a  priest 
empowered  by  him.  Midway  of  the  altar  and  fixed  to  its  base  is 
the  tabernacle,  a  small  chest,  more  or  less  decorated,  which  holds 
the  consecrated  hosts  in  their  repositories,  the  cibory  and  pjrx,  for 
the  communion  of  the  laymen  and  for  the  sick,  and  a  light  is  always 
kept  burning  in  front  of  it.  Upon  the  altar  is  a  crucifijc.  Two 
candles  are  lighted  during  a  low  mass,  which  is  one  recited  by  the 
priest  without  chant,  and  six  during  a  high  mass,  which  is  one 
accompanied  by  music  and  incense  and  attended  by  a  deacon  and 
subdeacon. 

The  sacred  vessels  \ised  in  the  service  of  the  mass  are  the  chalice, 
in  which  the  wine,  mixed  with  water,  is  consewated,  and  the  paten, 
a  small  plate  upon  which  the  host,  in  form  of  a  cake  of  imleavened 
wheat  bread,  about  2  inches  in  diameter,  rests  during  a  portion  of 
the  mass.  The  appurtenances  of  the  chalice  and  paten  are  the 
corporal,  a  square  piece  of  cloth,  upon  which  the  host  and  chalice 
are  placed,  and  which  when  not  in  use  is  held  in  the  burse,  a  case 
covered  with  the  same  material  as  the  priest's  vestments;  the  puri- 
ficator,  a  piece  of  linen  used  for  vriping  out  the  chaUce;  the  pall,  a 
stiff  piece  of  linen,  about  5  inches  square,  used  to  cover  the  chalice; 
and  the  veil,  a  square  piece  of  the  same  material  as  the  priest's 
vestments,  "v^ith  which  the  chalice  is  covered  before  offertory  and 
after  communion. 

Mass  may  be  celebrated  only  in  the  morning,  and  the  celebrant 
must  be  fasting. 

1.  EighaUar, — ^Made  <rf  wood  and  constructed  in  a  combination 
of  Gothic,  Renaissance,  and  Rococo  styles,  and  probably  dates  from 
the  seventeenth  century.  It  is  adorned  with  two  oil  paintings. 
The  lower  represents  the  assumption  of  Mary  into  heaven.  Mary, 
in  a  blue  cloak  with  yellow  borders,  is  ascending  to  heaven  surrounded 
by  fluttering  cherubs,  while  underneath  the  apostles  with  uplifted 
faces  and  raised  hands  are  gazing  after  her.  The  Asstmiption  of  the 
Virgin  is  the  principal  feast  celebrated  in  her  honor,  and  is  observed 
on  August  15.  The  upper  painting  represents  John  the  Evangelist 
in  a  red  doak  holding  the  chaUce  of  the  Lord's  Supper.    Height,  16 
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feet ;  width,  7  feet  3  inches. — ^Hildesheim,  Germany.    (Cat.  No.  207743, 
U.S.N.M.) 

2.  Altar. — ^Made  of  wood  and  adorned  with  an  oil  painting  repre- 
senting the  Holy  Family — that  is,  Joseph,  Mary,  and  the  Infant 
Jesus.  Probably  dating  from  the  seventeenth  century.  Height, 
7  feet  2i  inches;  width,  4  feet  2i  inches. — ^Hildesheim,  Germany. 
(Plate  60,  Cat.  No.  207744,  U.S.N.M.) 

3.  AUar  chiJi. — Made  of  linen,  with  lace  borders  and  embroidered 
edges.  Length,  62  inches;  width,  29  inches. — Italy.  (Cat.  No. 
179015,  U.S.N.M.) 

4.  Fragments  of  gilded  carvings  of  a/a  dUar. — ^Including  six  oval 
panel  paintings,  measuring  each  10^  by  8^  inches,  representing  the 
Virgin  Mary,  the  archangel  Gabriel,  and  the  four  Evangelists. — 
Italy.     (Cat.  No.  179013,  U.S.N.M.) 

5.  Bronze  candlestick. — ^With  a  point  on  top  upon  which  to  stick 
the  candle.  Height,  13  inches.— Italy.  (Plate  61,  fig.  1,  Cat.  No. 
152230,  U.S.N.M.) 

6.  Bishop's  candUstick. — ^Made  of  white  metal.  Used  to  light  the 
bishop  while  reciting  the  prayers  of  thanksgiving  after  mass.  Height, 
2}  inches;  length,  lOJ  inches.— Italy.  (Plate  61,  fig.  2,  Cat.  No. 
179034,  U.S.N.M.) 

7.  Pa/ir  of  candlesticks. — ^Made  of  wood,  carved  and  gilded.  Height, 
12}  inches.— Spain.     (Plate  61,  fig.  3,  Cat.  No.  178863,  U.S.N.M.) 

8-9.  AUar  lamps, — ^Made  of  white  metal  in  chased  work.  In  front 
of  the  tabernacle  of  the  altar  in  which  a  consecrated  host  is  pre- 
served a  lamp  filled  with  olive  oil  is  always  kept  burning.  It  is 
usually  suspended  by  a  chain  from  the  ceiling  of  the  church  in  front 
of  the  tabernacle.— Italy.  (Plate  62,  figs.  1  and  4,  Cat.  Nos.  179022- 
023,  U.S.N.M.) 

10.  Large  dUar  lamp, — ^Made  of  brass,  hammered  work.  Diameter 
of  bowl,  10}  inches.— Italy.     (Cat.  No.  179024,  U.S.N.M.) 

11.  Large  dUar  lamp. — ^Made  of  white  metal,  xepouss^  work. 
Diameter,  12  mches.— Italy.     (Cat.  No.  199026,  U.S.N.M.) 

12-13.  SmM  aJiar  lamps.— 'MeAe  of  white  metal. — ^Italy.  (Cat. 
No.  179023,  U.S.N.M.) 

14.  Altar  lamp. — ^Made  of  brass. — ^Madrid,  Spain.  (Cat.  No. 
167082,  U.S.N.M.) 

15.  SmaU  lamp. — ^Made  of  brass,  with  loops  for  suspension. 
Height,  8 J  inches;  diameters,  2 J  and  2}  inches. — ^Italy.  (Cat.  No. 
152235,  U.S.N.M.) 

16-17. — Censers  or  thvriiles. — ^Made  of  white  metal,  openwork. 
The  censer  consists  of  a  cup  or  bowl,  which  is  provided  witli  a  mov- 
able pan  for  heading  ignited  charcoal,  upon  which  the  incense  is  put, 
a  lid  or  covering  and  four  chains  about  3  feet  in  length,  three  of 
which  unite  the  bowl  to  a  circular  disk,  while  the  fourtii  is  used  for 
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raising  the  lid  to  which  one  end  of  it  is  attached,  the  other  passing 
through  a  hole  in  the  disk  and  terminating  in  a  ring.  Incense  is 
used  at  a  solemn  high  mass,  at  vespers,  benediction,  at  the  obsequies 
of  the  dead,  and  at  certain  other  ceremonies  and  blessings.  The 
custom  of  burning  incense  in  religious  ceremonies  is  widespread. 
Besides  the  fragrance,  it  is  a  symbol  of  prayer  (see  Psalms  cxli,  2; 
Revelation  v,  8;  viii,  3). — Italy.  (Plate  62,  figs.  2  and  3,  Cat.  Nos. 
162233  and  179022,  U.S.N.M.) 

18.  Censer.— Made  of  white  metal.— Italy.  (Cat.  No.  179023, 
U.S.N.M.) 

19.  CfeTwer.— Made  of  brass.— Italy.     (Cat.  No.  179023,  U.S.N.M.) 

20.  Censer. — ^Made  of  brass,  openwork. — Italy.  (Cat.  No.  179025, 
U.S.N.M.) 

21-22.  Incense  loot. — ^Made  of  white  metal,  repouss6  work.  Before 
putting  the  incense  from  the  boat,  or  nave,  into  the  censer,  the  priest 
makes  the  sign  of  the  cross  and  pronoimces  a  blessing  over  it. — 
Italy.     (Plate  63,  figs.  1  and  4,  Cat.  Nos.  179021-2,  U.S.N.M.) 

23.  Incense  boat. — ^Made  of  white  metal,  chased  and  repouss6  work 
Height,  4}  inches;  length,  6}  inches.— Italy.  (Cat.  No.  152234, 
U.S.N.M.) 

24-25.  Holy  vxiter  vessel  and  sprinkler. — ^The  vessel  is  of  white 
metal  with  fluted  sides  in  repoussfi  work.  The  sprinkler  is  of  brass. 
On  Simday,  at  the  beginning  of  high  mass,  the  priest  sprinkles  the 
people  with  water,  into  which  salt  has  been  thrown  and  over  which 
various  prayers  and  benedictions  have  been  pronoimced,  reciting 
Psalm  li,  9.  The  rite  is  therefore  called  Asperges,  from  the  first  word 
of  the  verse  in  Latin.  It  is  symbolical  of  the  purification  of  the  soul, 
and  it  is  also  believed  to  be  a  means  of  grace,  in  virtue  of  the  prayers 
and  blessings  pronoimced  over  the  water  by  the  priest.  Height,  5 
inches;  diameters,  5i  and  3  inches. — ^Italy.  (Plate  63,  figs.  2  and  3, 
Cat.  No.  152228,  U.S.N.M.) 

26-27.  Chalice  and  paten. — ^Made  of  silver,  gilded.  The  chalice  is 
in  Renaissance  style  and  is  adorned  with  floral  designs  in  chased  work. 
The  chalice,  or  at  least  its  cup,  in  which  the  wine  is  consecrated,  and 
the  paten,  upon  which  the  host  is  placed,  must  be  either  of  gold  or 
of  silver  gilded.  They  are  consecrated  with  prayer  and  anointing 
with  the  holy  chrism,  and  after  that  must  not  be  touched  by  a  lay- 
man. Height  of  the  chalice,  8}  inches;  diameters,  5}  and  3f  inches; 
diameter  of  the  paten,  61  inches. — ^Italy.  (Plate  64,  figs.  1  and  3, 
Cat.  Nos.  179016-017,  U.S.N.M.) 

28.  Pair  of  cruets  with  tray. — ^Made  of  glass.  The  stoppers  of 
the  cruets  are  in  the  form  of  a  cross.  Used  for  holding,  respectively, 
the  wine  and  water  for  the  Eucharist. — ^Montclair,  New  Jersey. 
(Cat.  No.  239069,  U.S.N.M.)     Gift  of  Rev.  Joseph  Mendl. 
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29.  Pint  of  cruets  with  tray. — ^The  same  as  the  preceding  niimber. — 
Ridgewood,  New  Jersey.  (Cat.  No.  239094,  U.S.N.M.)  Gift  of  Rev. 
P.  T.  Carew. 

30.  Cibary. — ^Made  of  silver,  gilded,  in  form  of  a  chalice,  only  wider 
and  shallower  in  the  cup,  with  a  conical  cover,  surmounted  by  a 
cross.  In  the  cibory  are  reserved  the  smaller  hosts  for  the  ordinary 
communicants  and  the  sick.  It  is  kept  covered  with  a  silken  veil  in 
the  tabernacle  of  the  altar.  Height,  7  inches;  diameters,  2i  and  2^ 
inches.— Italy.     (Plate  65,  fig.  1,  Cat.  No.  152227,  U.S.N.M.) 

31.  Pyx. — ^Made  of  white  metal  in  the  same  shape  as  the  cibory, 
only  smaller.  Used  for  carrying  the  sacrament  to  the  sick.  Height, 
3^  inches;  diameters.  If  and  1^  inches. — ^Italy.  (Plate  65,  fig.  4,  Cat. 
No.  179030,  U.S.N.M.) 

32.  Brass  vase. — ^Made  in  form  of  an  amphora  with  a  conical  cover. 
Probably  used  for  holding  the  holy  chrism,  which  is  consecrated  by 
the  bishop  on  Thursday  of  the  Holy  Week  (**Maundy  Thursday"), 
and  is  used  in  the  rites  of  baptism,  confirmation,  ordination,  and 
coronation;  in  the  consecration  of  churches,  altar  stones,  chalices, 
and  in  blessing  the  baptismal  water.  The  chrism  of  the  Roman 
CathoUc  Church  consists  of  a  mixture  of  oil  and  balsam.  The  chrism 
of  the  Eastern  Church  contains,  besides  oil  and  balsam,  55  other 
ingredients,  among  which  are  red  wine,  orange  and  rose  water,  mastic, 
various  gums,  nuts,  pepper,  flowers,  and  ginger,  and  certain  chemists 
of  Constantinople  are  officially  appointed  to  prepare  it.*  Height,  8} 
inches;  diameter,  3  inches.— Italy.     (Cat.  No.  179020,  U.S.N.M.) 

33-34.  Silver  cup  and  spoon. — ^Probably  used  for  handing  out  the 
holy  chrism.  Height  of  the  cup,  3  inches;  diameter,  H  inches. — 
Seville,  Spain.     (Plate  65,  figs.  5  and  6,  Cat.  No.  167049,  U.S.N.M.) 

▲LTAB  UNXN  TIXTILXS. 

35-36.  Three  corporals. — ^Made  of  linen,  with  lace  borders  and  an 
embroidered  cross  in  the  center.  Upon  the  corporal  the  host  and 
chalice  are  placed  during  celebration  of  the  mass.  Dimensions,  IH 
by  9i  inches  to  17  by  14  inches.— Italy.     (Cat.  No.  179002,  U.S.N.M.) 

37-38.  Two  hurses. — Of  green  silk,  with  cross  and  borders  of  yellow 
silk  and  gold  brocade.  The  burse  is  used  to  hold  the  corporal  when 
not  in  use.  Dimensions,  8i  and  9i  inches  square. — Italy.  (Cat. 
No.  179002,  U.S.N.M.) 

39.  Burse. — Of  yellow  silk  brocade  with  green  border.  Dimen- 
sions, 8  inches  square. — ^Italy.     (Cat.  No.  179003,  U.S.N.M.) 

40.  Burse. — Of  black  brocade,  with  cross  and  borders  of  white 
brocade.  Dimensions,  8  inches  square. — ^Italy.  (Cat.  No.  179004, 
U.S.N.M.) 

1  Bee  Adilan  FortescQe,  The  Etitem  Orthodox  Chuich,  London,  1016,  p.  436. 
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41.  PaU, — ^Made  of  linen,  with  a  gold  fringe,  embroidered  in  silver 
and  gold,  with  figures  of  chalice,  host,  burning  hearts,  and  the  instru- 
ments of  the  crucifixion.  Used  to  cover  the  chaUce.  Dimensions, 
5  mches  square.— Italy.     (Cat.  No.   152232,  U.S.N.M.) 

42.  PaU. — ^Made  of  linen,  with  lace  fringe  and  red  cross  in  the 
center.— Italy.     (Cat.  No.  179005,  U.S.N.M.) 

43-47.  Five  puriccUors. — ^Made  of  linen,  with  lace  borders  and 
embroidered  cross  in  the  center.  Used  for  wiping  out  the  chalice 
after  the  communion.  Dimensions,  5  to  6^  inches. — ^Italy.  (Cat- 
No.  179007,  U.S.N.M.) 

48.  Veil. — Of  black  brocade,  with  white  borders  and  white  cross 
in  the  center.  The  veil  is  used  to  cover  the  chalice  before  the  oflfer- 
tory  and  after  the  communion.  Dimensions,  18}  inches  square. — 
Italy.     (Cat.  No.  179004,  U.S.N.M.) 

49.  Veil. — Of  black  brocade,  with  borders  of  yellow  silk.  Dimen- 
sions, 22f  inches  square.— Italy.     (Cat.  No.  179004,  U.S.N.M.) 

50.  Veil. — Of  purple  silk,  with  borders  of  gold  appliqu6  work  and 
a  cross  within  a  circle  of  the  same  stuff.  Dimensions,  22  inches 
square.— Italy.     (Cat.  No.  179005,  U.S.N.M.) 

51 .  Veil. — Of  reticellar  work  in  pale  blue  and  white.  In  the  center, 
IHS,  which  is  the  abbreviation  of  the  Latin  words  Jesus  hominum 
sdhator  (Jesus  Saviour  of  Mankind),  within  a  circle  of  rays,  while  the 
edges  are  adorned  with  floral  designs.  Dimensions,  24  inches  square. — 
Italy.     (Cat.  No.  179006,  U.S.N.M.) 

62.  Laver. — ^Made  of  brass,  semicircular  as  to  be  fastened  to  the 
wall,  with  a  crane  at  the  bottom.  Before  vesting  for  the  celebration 
of  the  mass  the  celebrant  washes  his  hands  in  the  sacristy  to  typify 
purity  of  heart  and  outer  reverence  for  the  sacred  presence.  During 
the  mass  he  washes  his  hands  after  the  offertory  and  communion 
at  the  altar.  Height,  19  inches;  width,  12^  inches. — Italy.  (Cat. 
No.  179027,  U.S.N.M.) 

VESTMENTS  OF  THE  MASS. 

It  is  assumed  by  many  authorities  that  the  ecclesiastical  vestments 
were  evolved  by  a  natural  process  from  the  ordinary  costume  of  a 
Roman  citizen  of  the  first  or  second  century  of  the  Christian  era. 
The  vestments  used  in  the  celebration  of  the  mass  are: 

(1)  The  cassock,  a  close-fitting  robe  reaching  to  the  heels  and  but- 
toned all  the  way  down  in  the  front.  It  is  the  distinctive  dress  of 
clerics  worn  by  them  in  their  homes  and  at  all  sacred  fimctions,  and, 
in  CathoUc  coimtries,  at  all  times.  The  cassock  of  secular  priests  is 
black;  of  bishops  and  archbishops,  purple  or  violet;  of  cardinals,  red; 
of  the  pope,  white. 

(2)  The  amice  or  amict  (from  the  Latin  amidre,  to  cover,  to  clothe) , 
also  called  humeral  (from  the  Latin  hxcmerus,  shoulder),  a  piece  of 
linen,  about  3  feet  long  by  2  feet  wide,  with  a  cross  embroidered  in 
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the  middle  of  the  upper  edge,  which  the  celebrant  rests  for  a  moment 
on  his  head,  kissing  the  cross,  and  then  spreads  it  over  his  shoulders 
with  a  prayer,  binding  it  around  the  shoulders  by  means  of  strings 
at  the  upper  corners  of  the  cloth. 

(3)  The  alb,  a  loosely  fitting  shirt-like  robe  of  white  linen  (hence 
its  name,  from  the  Latin  aXbus,  white),  reaching  from  head  to  foot. 
It  is  sometimes  adorned  with  a  border  of  lace  or  embroidery.  It 
typifies  the  purity  of  life. 

(4)  The  girdle,  or  cincture,  a  linen  cord,  the  two  ends  of  which  ter- 
minate in  large  tassels,  with  which  the  priest  binds  the  alb.  It  sym- 
bolizes continence  and  self-restraint. 

(6)  The  maniple,  a  strip  of  cloth  about  2  feet  long,  embroidered  with 
three  crosses,  one  in  the  middle  and  one  at  each  of  the  extremities. 
It  is  worn  on  the  left  wrist,  to  which  it  is  attached  by  a  pin  or  string, 
hanging  equally  on  both  sides.  It  was  originally  a  handkerchief  or 
towel,  and  gradually  developed  into  an  ornamental  and  symboUcal 
liturgical  vestment.  It  signifies  the  rope  with  which  Christ  was 
bound  and  the  tears  of  penitence  to  be  wiped  off. 

(6)  The  stole  (also  called  orarium),  a  long  band  of  cloth,  put  aroimd 
the  neck  and  crossed  on  the  breast,  being  held  in  this  position  by  the 
girdle.  It  is  also  worn  at  the  performance  of  any  rite,  as  ministering 
the  sacraments  or  blessing  persons  and  things.  It  is  the  symbol  of 
spiritual  power  and  jurisdiction.  It  was  perhaps  developed  from  the 
scarf  used  to  protect  the  neck. 

(7)  The  chasuble  (from  Latin  casuUif  the  diminutive  of  ccwa,  hut, 
because  like  a  little  house  it  covered  the  whole  body).  It  is  the  outer 
or  upper  vestment  which  is  last  assumed.  It  is  elliptical  in  cut,  open 
on  both  sides  and  at  the  top,  and  as  it  is  passed  over  the  head  to  rest 
on  the  shoulders  it  reaches  to  the  knees  in  front  and  a  few  inches 
lower  behind.  The  material  (gold  cloth,  brocade,  silk,  wool,  linen) 
and  color  of  the  casuble,  stole,  and  maniple,  as  also  of  the  veil  and 
burse,  must  be  the  same.  The  color  of  these  vestments  varies  ac- 
cording to  the  season  or  the  occasion  of  the  mass.  White  or  gold 
cloth  is  employed  on  the  joyous  feasts  of  Christ  and  Mary;  red  is 
used  on  Pentecost,  in  masses  of  the  Holy  Ghost,  and  of  the  apostles 
and  martyrs;  green  is  the  color  of  the  season,  when  there  is  no  special 
feast;  violet  is  used  during  Advent  and  Lent  and  on  all  penitential 
occasions;  and  black  is  used  in  masses  of  the  dead  and  on  Good 
Friday. 

(8)  The  biretta,  a  stiff  square  cap  with  three  or  four  prominences  or 
projecting  comers  rising  from  its  crown,  and  sometimes  with  a  tassel 
in  the  middle  where  the  comers  meet.  It  is  worn  by  tha  celebrant 
when  he  approaches  the  altar  to  say  mass,  and  is,  like  the  cassock, 
worn  by  the  secular  clergy  generally. 

The  dalmatic  (from  Dalmatia,  where  the  garment  originated)  is  the 
distinctive  vestment  of  the  deacon  when  he  assists  at  high  mass,  the 
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service  of  benediction,  and  at  processions.  It  resembles  the  chasuble, 
only  it  is  not  rounded  at  the  extremities,  but  straight,  and  has  wide 
sleeves  and  marked  with  two  stripes.  It  has  to  conform  in  color  to 
the  vestments  of  the  celebrant.  The  stole  is  worn  by  the  deacon 
over  the  left  shoulder  and  joined  on  the  right  side. 

The  tunic,  which  is  the  vestment  of  the  subdeacon,  does  not  differ 
much  in  form  from  the  dalmatic. 

Vestments  of  a  mass  celebrated  by  a  bishop  (pontifical  mass). — ^The 
bishop,  possessing  the  plentitude  of  priesthood,  wears,  when  cele- 
brating a  pontifical  mass,  the  vestments  of  all  the  ranks  of  the  min- 
istry. Peculiar  to  him  are  the  rochet,  a  closely  fitting  garment  of 
linen  with  sleeves,  which  he  Wears  over  the  cassock,  gloves,  sandals, 
and  the  miter,  a  kind  of  a  folding  cap.  It  consists  of  two  like  parts, 
each  stiffened  by  a  lining  and  rising  to  a  peak.  These  are  sewn  to- 
gether on  the  sides,  but  are  united  above  by  a  piece  of  material  that 
can  be  folded  together.  Two  lappets  with  fringes  hang  down  from 
the  back.  According  to  the  style,  there  is  distinguished  the  Gothic 
miter,  with  straight  lines  and  sharp  point,  and  the  Italian  miter,  with 
greater  height  and  curved  lines.  The  bishop  also  wears  a  pectoral 
cross,  and  a  pontifical  ring,  and  carries  the  crozier  or  pastoral  staff, 
the  symbol  of  authority  and  jurisdiction. 

53.  Priests'  mass  vestments. — Consisting  of  cassock,  amice,  alb, 
cincture,  maniple,  stole,  chasuble,  and  biretta.  The  maniple,  stole, 
and  chasuble  are  made  of  red  silk  with  floral  designs  in  silver  appliqu6, 
and  come  from  Italy;  the  cassock  is  a  gift  of  the  Rev.  John  Fenlon, 
St.  Austens,  Brookland,  District  of  Columbia;  the  amice,  alb,  which 
is  adorned  with  a  border  of  embroidered  floral  designs,  the  cincture 
and  biretta  of  velvet,  are  the  gifts  of  the  Rev.  Joseph  Mendl,  Mont- 
clair,  New  Jersey.  (Plate  66,  Cat.  Nos.  178996  and  239066-068, 
U.S.N.M.) 

54.  Priests'  mass  vestments. — Consisting  of  alb,  maniple,  stole, 
chasuble,  and  biretta.  The  maniple,  stole,  and  chasuble,  of  flowered 
croisson  silk  in  white  and  light  green,  come  from  Italy,  the  alb,  of 
linen  with  lace  border,  and  biretta,  of  velvet,  are  the  gifts  of  the  Rev. 
P.  T.  Carew,  Ridgewood,  New  Jersey.  (Plate  67,  Cat.  Nos.  178997 
and  239090-093,  U.S.N.M.) 

55.  Maniple  of  white  croisson  sHJc. — Embroidered  in  silk. — ^Italy. 
(Cat.  No.  178999,  U.S.N.M.) 

56.  Maniple  of  purple  croisson  siOc  brocade. — Italy.  (Cat.  No. 
178999,  U.S.N.M.) 

57.  Maniple  of  white  satin  brocade. — ^With  borders  and  crosses  in 
silver  and-gold  appUqufi.— Italy.     (Cat.  No.  178999,  U.S.N.M.) 

58.  Maniple  of  croisson  sHJc  brocade. — ^With  borders  and  croases  in 
yellow  silk  brocade.— Italy.     (Cat.  No.  178999,  U.S.N.M.) 
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59.  Mample  of  green  sUJc  avd  silver  hrocade. — Italy.  (Cat.  No. 
178999,  U.S.N.M.) 

60.  Maniple  of  white  croisson  silk  brocade. — ^With  borders  and 
crosses  in  gold  lace.— Italy.     (Cat.  No.  178999,  U.S.N.M.) 

61.  Maniple  of  red  satin. — ^With  crosses  of  yellow  silk  bordered 
with  gold  thread  and  the  ends  of  the  bars  of  the  crosses  terminating 
m  fleurs-de-lis.— Italy.     (Cat.  No.  179000,  U.S.N.M.) 

62.  Maniple  of  Rosa  siUe  brocade. — With  borders  and  crosses  in 
yellow  silk  brocade.— Italy.     (Cat.  No.  179000,  U.S.N.M.) 

63.  Mample  of  Hack  «iZi  brocade. — ^With  borders  and  crosses  in 
silver  lace.— Italy.     (Cat.  No.  179000,  U.S.N.M.) 

64.  Mample  of  bla^Te  silk  brocade. — With  crosses  in  yellow  silk 
brocade,  and  yellow  silk  firinges.— Italy.     (Cat.  No.  179001,  U.S.N.M.) 

65.  Mample  of  black  velvet. — ^With  borders  and  crosses  of  yellow 
silk  bordered  with  red  silk.  The  four  ends  of  the  crosses  terminate  in 
fleurs-de-lis.— Italy.     (Cat.  No.  179001,  U.S.N.M.) 

66.  PMlippine  dalmatic. — ^Made  of  purple  velvet,  with  rosettes  and 
other  floral  designs  in  gold  appliqu6,  in  form  of  a  wide,  loose  robe  with 
an  opening  at  the  top  for  passing  of  the  head.  The  usual  form  of  the 
dalmatic  resembles  that  of  the  chasuble,  only  it  is  not  rounded  at 
the  extremities  but  straight. — Philippine  Islands.  (Plate  68,  Cat. 
No.  213406,  U.S.N.M.) 

67.  Bishop's  mito'.^-Made  of  white  silk,  embroidered  in  gold  and 
set  with  stones.  Dimensions,  16i  by  13i  inches. — ^Italy.  (Plate 
69,  fig.  1,  Cat.  No.  179032,  U.S.N.M.) 

68.  Bishop's  crazier. — ^Made  of  white  metal.  The  crozier  is  the 
pastoral  staff  of  the  bishop,  symbolizing  his  authority  and  jurisdic- 
tion. It  is  of  metal,  hollow,  usually  highly  ornamented,  with  a  hook 
or  curve  on  the  upper  end.  An  archbishop's  staff  is  surmounted  by 
a  cross  or  crucifix;  that  of  a  patriarch  bears  a  cross  with  two  trans- 
verse bars;  and  that  of  the  pope  bears  a  cross  with  three  transverse 
bars.  Height,  6  feet  3  inches.— Italy.  (Plate  69,  fig.  2,  Cat.  No. 
179031,  U.S.N.M.) 

69.  Pectoral  cross. — ^Made  of  silver,  gilded.  Height,  9  inches. — 
Italy.     (Plate  69,  fig.  3,  Cat.  No.  179033,  U.S.N.M.) 

70.  Mozzetta  (from  Italian  mozzo^  Latm,  mutUuSf  mutilated,  cur- 
tailed).— ^A  short,  cape-fihaped  vestment  of  scarlet  silk,  open  in  front, 
which  can,  however,  be  buttoned  over  the  breast,  covering  the 
shoulder,  with  a  Uttle  hood  behind.  It  is  worn  by  the  Pope,  cardinals, 
bishops,  abbots,  and  others  who  do  so  by  customer  papal  privilege. — 
Italy.     (Cat.  No.  211699,  U.S.N.M.) 

71.  Altar  bell. — ^Made  of  brass.  At  various  parts  of  the  mass, 
especially  during  consecration  and  elevation  of  the  host  and  chalice, 
a  small  bell  is  rung  to  attract  the  attention  and  excite  the  devotion 
of  those  present.  Height,  5^  inches;  diameter,  2^  inches. — Spain 
(Cat.  No.  178862,  U.S.N.M.) 
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72.  Silver  leU. — Adorned  with  three  Greek  croseee  within  ovals  in 
chased  work.  Height,  IJ  inches;  diameter,  1}  inches. — Seville, 
Spain.     (Cat.  No.  167045,  U.S.N.M.) 

73.  Wooden  clapper. — During  holy  week,  when  music  and  joyous 
soimds  are  excluded  from  the  church,  a  wooden  clapper  or  rattle  is 
used  in  place  of  a  metal  bell,  to  give  the  various  signals  to  the  con- 
gregation. Measurements,  12  by  14  inches. — (Cat.  No.  179054, 
U.S.N.M.) 

•  74.  Oscillatory, — ^A  bronze  plaque  made  in  form  of  a  facade  of  the 
Italian  Renaissance  style,  with  the  representation  of  the  Ecce  Homo 
(Christ  holding  a  scepter — compare  Matthew  xxvii,  29),  and  the 
word  lerosolyma  (Jerusalem) ;  in  the  gable,  a  cherub,  and  below,  a 
floral  design ;  with  a  handle  on  the  back.  The  osculatory  is  an  instru- 
ment whereby  the  "kiss  of  peace''  is  given  at  a  certain  stage  of  the 
celebration  of  the  mass.  Hence  its  name,  from  the  Latin  osculum, 
kiss;  it  is  also  called  pax,  peace.  In  the  primitive  church  the  usage 
was  for  the  "holy  kiss"  to  be  given  by  the  members  of  the  congre- 
gation promiscuot&sly  to  one  another.  In  the  twelfth  or  thirteenth 
century,  for  reasons  of  convenience,  a  substitute  for  the  actual  kiss 
was  introduced  in  the  shape  of  a  tablet,  bearing  the  image  of  Christ, 
or  Mary,  or  of  a  saint,  or  of  the  crucifixion,  and  fitted  with  a  handle, 
which  after  being  kissed  by  the  celebrating  priest,  was  passed  to  those 
who  were  to  receive  the  Idss  of  peace.  It  is  rarely  used  at  present. 
Height,  5i  inches;  width,  SJ  inches. — Italy.  (Plate  70,  fig.  1,  Cat. 
No.  179045,  U.S.N.M.) 

75.  Oacvlatory. — Gilt  bronze  plaque  in  form  of  a  facade  of  the 
Italian  renaissance  style,  flanked  by  caryatids  with  a  handle  behind. 
In  the  gable,  God  the  Father  giving  the  blessing;  in  the  center,  the 
descent  of  the  cross,  with  the  Mater  Dolorosa  above  it;  below,  a 
cherub.  Height,  6i  inches;  width,  4|  inches. — Italy.  (Plate  70, 
fig.  2,  Cat.  No.  179046,  U.S.N.M.) 

76.  Hourglaas. — ^An  hourglass  was  formerly  kept  on  the  pulpit  to 
regulate  the  duration  of  the  sermon.  Height,  6i  inches;  diameter, 3i 
inches.— Italy.     (Cat.  No.  152250,  U.S.N.M.) 

77-78.  Vase  and  tray. — ^Made  of  white  metal.  Chased  and  repoussS 
work.  Used  for  ablution  by  the  bishop  before  and  after  celebration 
of  mass.  Height  of  vase,  8  inches;  diameters  3  and  2^  inches; 
diameters  of  the  tray,  12i  and  9 J  inches. — Italy.  (Plate  65,  figs.  2 
and  3,  Cat.  No.  152228,  U.S.N.M.) 

8BKTICX  or  BBHBDICnON. 

The  service  of  Benediction,  or  as  it  is  more  fully  called,  Benediction 
of  the  Blessed  Sacrament,  is  an  afternoon  or  evening  devotion.  Its 
main  feature  is  the  exposing  of  the  Eucharist  (the  consecrated  host) 
upon  the  altar  in  an  ostensory,  which  is  surroimded  with  lights,  in- 
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censed  and  adored.  After  the  singing  of  certain  hymns  and  litanies 
the  celebrant,  clad  in  a  cope  and  his  shoulders  enveloped  in  a  humeral 
veil,  in  which  he  wraps  his  hands,  takes  the  ostensory  and  makes 
with  it  the  sign  of  the  cross  in  silence  over  the  kneeling  congregation. 
79-80.  Oope,  veil,  a/nd  stole. — ^The  cope  is  of  yellow  croisson  silk,  the 
veil  of  white  and  blue  silk.  The  cope  is  a  wide  garment,  reaching 
nearly  to  the  feet,  open  in  front  and  fastened  by  a  clasp,  with  a  semi- 
circular cape  at  the  back. — Italy.  (Plate  71,  Cat.  No.  152226,  and 
179008-9,  U.S.N.M.) 

81.  Ostensory  (from  Latin  osterhdere,  to  show,  to  expose,  also  called 
monstrance,  from  Latin  monstrare,  to  show). — ^This  consists  of  a  disk 
encompassed  with  sunbeams  and  surmounted  by  a  cross,  set  upon  a 
long  stem,  which  rests  on  a  base  like  a  chalice.  In  the  center  is  in- 
serted a  lunette,  a  circular  cryBtal  case  in  which  the  host  is  placed  for 
exposition.  The  base  and  stem  are  of  brass;  the  upper  part  is  of 
silver,  gilded.  Height,  201  inches;  diameter,  10  and  4f  inches. — 
Italy.     (Plate  64,  fig.  2,  Cat.  No.  179018,  U.S.N.M.) 

82.  Piece  of  carved  ivory. — Cut  in  form  resembling  a  heart.  In 
open  work  are  the  letters  J  H  S  (Jesus  hominimi  Salvator),  sur- 
moimted  by  a  cross.  Above  are  perforations  arranged  to  represent 
a  crown.  Around  the  edge  are  incised  diagonal  or  zigzag  lines.  Per- 
haps used  as  an  ecclesiastical  badge.  Dimensions,  4f  by  4^  inches. — 
Italy.     (Cat.  No.  292807,  U.S.N.M.) 

83.  Triptych. — ^Made  in  Gothic  style,  of  wood,  painted  and  gUded. 
On  the  upper  tire  is  represented  Christ  seated  in  the  center,  the  right 
hand  raised  in  blessing,  the  left  holding  the  Gospels,  with  angels' 
heads  at  his  feet,  and  Mary  and  the  angel  of  annimciation  on  the 
sides.  On  the  lower  tire,  in  the  center,  is  represented  Mary  holding 
the  Infant  Jesus,  attended  by  angels  on  either  hand;  while  the  two 
side  panels  are  occupied  by  St.  Peter  with  the  keys  and  St.  Paul  with 
the  sword,  respectively,  each  holding  the  Gospel  book.  Height,  29 
inches;  width,  20i  mches.— Italy.  (Plate  72,  Cat.  No.  179038, 
U.S.N.M.) 

84.  Triptych. — Made  of  wood,  carved,  painted,  and  gilded.  Repre- 
senting, in  relief,  the  crucifixion.  The  shrine  was  used  by  mission- 
aries on  their  journeys.  Height,  17  inches;  width,  27i  inches. — 
Madrid,  Spain.     (Plate  73,  Cat.  No.  178761,  U.S.N.M.) 

85.  Holy  water  fountain. — ^Made  of  white  metal  embossed  with  a 
monogram  and  a  crown.  A  vessel  containing  water  mixed  with  salt 
and  blessed  by  a  priest  is  placed  at  the  entrance  of  churches  and 
houses.  Catholics,  on  entering  a  church  or  a  house,  usually  dip  the 
fingers  into  the  vessel  and  make  the  sign  of  the  cross.  Height,  11 
mches;  width,  6i  inches.— Italy.  (Plate  74,  fig.  1,  Cat.  No.  152237, 
U.S.N.M.) 
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86.  Holy  water  fountain. — ^Made  of  porcelain.  In  the  center  is 
painted  a  cross  and  I H  S  {Jesus  hominum  Sdlvatar — Jesus  Saviour  of 
Mankind).  Height,  16J  inches;  width,  7i  inches. — ^Italy.  (Plate  74, 
fig.  2,  Cat.  No.  152239,  U.S.N.M.) 

87.  Holy  vxtter  fountain. — Made  of  white  metal.  Embossed  with 
the  figure  of  Mary.  Height,  9|  inches;  width,  7  inches. — ^Italy. 
(Plate  66,  fig.  3,  Cat.  No.  152238,  U.S.N.M.) 

88.  Holy  water  fountain. — ^Made  of  brass.  The  upper  part  is  carved 
to  represent  the  crucifixion.  Height,  7i  inches;  width,  3^  inches. — 
Italy.     (Cat.  No.  152236,  U.S.N.M.) 

89.  Holy  water  fountain. — ^Made  of  brass.  Height,  19  inches; 
width,  12i  mches.— Italy.     (Cat.  No.  179027,  U.S.N.M.) 

90.  Holy  water  fountain. — ^Made  of  porcelain.  Height,  9  inches; 
width,  5  inches.— Italy.     (Cat.  No.  152240,  U.S.N.M.) 

91.  Holy  water  fountain. — ^Made  of  porcelain.  Height^  10^  inches; 
width,  7i  inches.— Italy.     (Cat.  No.  162241,  U.S.N3£.) 

92.  Almsbox. — Rectangular  iron  box  with  a  slit  on  top.  Dimen- 
sions, 5i  by  4i  by  If  inches.— Italy.     (Cat.  No.  179040,  tJ.S.N.M.) 

93.  Brass  iasin. — ^Adorned  with  a  figure,  which  is  seemingly  a  com- 
bination of  rosette  and  a  star,  in  repoussd  work.  Probably  used  for 
receiving  offerings.  Diameter,  17  i  inches. — ^Italy .  (Cat.  No.  179028, 
U.S.N.M.) 

94.  Brass  basin. — With  an  inscription  in  Gothic  (?)  characters  and 
a  wheel-shaped  figure  in  repouss6  and  chased  work.  Diameter,  16^ 
inches.— Italy.     (Cat.  No.  179029,  U.S.N.M.) 

UTUBOICAL  W0BK8. 

95.  Missal  {missale)  on  wooden  stand. — Contains  all  the  liturgy 
required  for  the  celebration  of  the  mass  throughout  the  year.  It  is 
printed  in  Latin  in  red  and  black  letters.  The  black  letters  consti- 
tute the  text  of  the  missal,  and  the  red  its  rubrics  or  directions  in  per- 
forming the  various  actions  of  the  mass.  Height,  12  inches;  width, 
8i  inches.— Italy.     (Plate  75,  Cat.  No.  179011,  U.S.N.M.) 

96.  AUar  cards. — ^Printed  on  cardboard  and  set  in  carved,  gilded 
frames.  Three  cards,  which  contain  certain  portions  of  the  mass 
liturgy,  for  the  reading  of  which  it  is  not  convenient  to  look  into  the 
missal,  are  placed  on  the  altar  in  an  upright  position,  for  the  greater 
convenience  of  the  priest.  Height,  16^  and  12  inches;  width,  17§ 
and  lOi  inches.— Italy.     (Plate  76,  Cat.  No.  179014,  U.S.N.M.) 

97.  Manuscript  of  two  parchment  leaves  of  a  missed. — With  illumi- 
nated initials.  Dimensions,  20  by  14  inches. — ^Italy.  (Cat.  No. 
179012,  U.S.N.M.) 

98.  Canon  of  the  mass  (Chnon  Missae). — Containing  that  part  of 
B  mass  which  is  permanent  and  unchanging  in  its  prayers  and 
remonies,  hence  the  name,  ''canon" — that  is,  rule,  or  fixed  stand- 
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ard.  Printed  in  red  and  black  characters  at  Venice  in  1624.  The 
title-page  is  adorned  with  vignettes  depicting  the  Acts  of  the  Apostles, 
while  two  full-page  illustrations  represent  the  Last  Supper  of  Christ 
with  the  Apostles,  and  the  Trinity,-  and  celebration  of  the  Eucharist, 
respectively.  Bound  in  red  Russian  leather,  gold-tooled  with  the 
archepiscopal  arms  of  Venice.  Height,  14^  inches;  width,  10  inches. — 
Venice,  Italy.     (Cat.  No.  214725,  U.S.N.M.) 

99.  Antiphonany  (Antiphonarium  ahhreviatum:  videlicet  dominicale 
et  fesiivum) . — Contains  hymns  and  psalms  which  are  chanted  alter- 
nately by  two  choirs.  Printed  in  Latin  in  red  and  black  letters  at 
Venice  in  1547.  Boimd  in  sheepskin.  Height,  14  inches;  width, 
9}  inches.— Venice,  Italy.  (Cat.  No.  288986,  U.S.N.M.)  Gift  of 
Miss  Louise  Salter  Codwise. 

100.  PoTvtijknle  Romarmm, — With  wooden  stand.  The  pontifical 
contains  the  ritual  for  the  performance  of  rites  and  fimctions  re- 
served for  a  bishop,  such  as  the  consecration  of  churches,  altars, 
and  sacred  vessels;  the  administration  of  the  sacraments  of  confirma- 
tion and  ordination,  as  fixed  by  Pope  Clement  VIII  (1592-1605). 
Printed  in  Latin  in  red  and  black  characters  at  Antwerp,  Belgium, 
in  1707,  Boimd  in  leather  and  covered  with  red  velvet.  With 
gilt  and  tooled  edges.  Height,  6 J  inches;  width,  4  inches. — ^Atrato 
River,  Colombia,  South  America.  (Cat.  No.  286447,  U.S.N.M.) 
Lent  by  Col.  David  duBose  Gaillard. 

OBJECTS  OF  VENERATION  AND  DEVOTION. 

CROSSES  AND  CBUOnXES. 

The  cross  essentially  consists  of  an  upright  and  a  transverse  piece 
placed  upon  one  another  in  various  forms;  a  crucifix  is  a  cross  with 
a  figure  fixed  on  it.  The  cross  was  a  common  instrument  of  capital 
pimishment  among  the  ancients.  It  was  also  and  is  still  a  most 
common  religious  symbol  of  pre-Christian  and  non-Christian  reli- 
gions, and,  like  the  triangle  and  other  geometric  figures,  it  is  some- 
times merely  ornamental  in  origin  with  no  symbolic  significance. 
In  Christianity,  on  account  of  the  death  of  Christ  upon  the  cross,  it 
became  the  principal  symbol  of  faith  and  emblem  of  salvation. 

There  are  four  principal  types  of  the  cross:  1.  The  Tau  cross 
(crux  commissa),  from  its  form  of  the  Greek  Tau  T,  also  called  St. 
Anthony's  cross,  after  the  legend  that  St.  Anthony  (about  251-366) 
exterminated  the  idols  of  Egypt  with  such  a  cross;  it  is  the  earliest 
form  of  the  cross.  2.  The  equilateral  or  Greek  cross,  where  two 
equal  arms  cross  one  another  at  right  angles  in  the  middle.  3.  St. 
Andrew's  cross  (crux  decussata),  when  two  shafts  of  equal  length  are 
crossed  diagonally  in  the  middle  x,  so-called,  because  the  Apostle 
St.  Andrew  is  supposed  to  have  been  martyred  upon  such  a  cross; 
4.  The  Latin  cross  {crux  immissa,  or  capitata),  in  which  the  upright 
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is  longer  than  the  transverse  beam  and  is  crossed  by  it  near  the 
top  -}-.  It  is  the  form  supposed  to  have  been  used  in  the  crucifixion 
of  Christ.  A  variety  of  this  cross  is  the  Lorraine  or  Jerusalem 
cross,  with  two  transverse  bars,  the  upper  one  shorter  than  the 
lower  ^,  so-called,  because  Godfrey  de  Bouillon,  Duke  of  Lorraine, 
when  chosen  by  the  Crusaders  as  the  first  king  of  Jerusalem  (1099), 
adopted  this  cross.  It  is  also  called  the  cardinal  cross,  because  it 
is  one  of  the  distinctive  insignia  of  cardinals  and  archbishops. 

101.  Processional  cross. — ^Made  of  bronze.  With  trefoil  ends  (cross 
botone).  From  the  four  angles  of  the  junction  of  the  two  beams 
issue  rays.  Above  is  a  tablet  with  the  title:  J  N  R  J,  the  initials  of 
Jesus  Nazarenus  Rex  Judaeorum  (Jesus  of  Nazareth,  King  of  the 
Jews),  the  inscription  Pilate  is  recorded  to  have  placed  upon  the 
cross  of  Christ  (John  xix,  19-20).  With  a  socket  for  inserting  a 
pole.  Church  processions  are  always  headed  by  a  cross  fastened 
on  a  pole.  Height,  33  inches. — From  a  church  of  San  Domingo, 
Valley  of  Mexico.     (Plate  77,  Cat.  No.  158316,  U.S.N.M.) 

102.  Processional  (?)  cross, — ^Made  of  bronze,  richly  adorned  in 
chased  and  hammered  work.  At  the  ends  are  medallions  repre- 
senting, respectively:  On  top,  God  the  Father  holding  m  the  left 
hand  a  cross  and  with  the  right  giving  the  blessing;  to  the  right, 
Mary;  to  the  left,  probably  John  the  Baptist;  and  below,  John  the 
Evangelist,  holding  the  cup  of  the  Eucharist.  The  figure  of  Christ 
was  broken  away.  With  a  tang  for  inserting  into  a  shaft.  Height 
12  inches.— Italy.     (Plate  78,  Cat.  No.  152231,  U.S.N.M.) 

103.  Ivory  cross  with  appurtenances  of  the  Passion, — ^The  cross 
proper  rises  from  a  post  which  is  set  into  a  base.  Both  the  post 
and  the  base  have  on  their  sides  a  sort  of  railing  in  open  work.  The 
base  rosts  upon  a  plinth  and  this  again  is  placed  on  a  platform.  At 
the  corners  of  the  base  are  twisted  columns  and  on  top  of  the  corners 
of  the  base  as  well  as  of  the  plinth  and  platform  are  carved  vases. 
The  front  and  back  are  adorned  with  rosettes  and  clusters  of  grapes. 
The  whole  stands  on  roimded  feet. 

The  objects  connected  with  the  Passion  represented  on  this  cross 
are,  beginning  at  the  top,  a  pelican.  From  the  habit  of  this  bird 
of  storing  food  in  the  large  pouch  attached  to  its  lower  mandible  for 
the  purpose  of  feeding  its  young,  which  it  does  by  pressing  the  pouch 
against  the  breast,  arose  the  beUef  that  it  opened  its  breast  with  its 
bill  to  feed  its  young  with  its  own  blood — a  belief  which  seemed  to 
derive  support  from  the  red  at  the  end  of  the  bill,  and  thus  the 
pelican  became  a  symbol  of  Christ's  love  for  his  church. 

Underneath  is  the  tablet  inscribed  with  the  title,  I  N  R  I — Jesus 
Nazarenus  Rex  Judaeorum  (Jesus  of  Nazareth,  King  of  the  Jews — 
John  xix,  19-20).  Upon  the  transverse  beam  are,  at  the  right  end 
(of  the  plate)  a  winged  sphinx,  at  the  left  a  winged,  horned  griflSn. 
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To  the  right  of  the  vertical  beam  a  hand,  and  to  its  left  a  vase. 
These,  with  the  bundle  or  tuft  fastened  to  a  staff  seen  next  to  the 
sphinx,  may  either  refer  to  the  episode  of  the  alabaster  vase  with 
precious  ointment  which  Mary  of  Bethany  poured  upon  the  feet  of 
Jesus  and  dried  them  with  her  hair,  shortly  before  the  Passion 
(John  xii,  3),  or  to  that  of  the  washing  of  the  feet  of  the  disciples  by 
Jesus  (John  xiii,  4-5),  while  next  to  the  griffin  is  the  lance  with  which 
Jesus'  side  was  pierced  (Matthew  xxvii,  49).  On  the  front  of  the 
transverse  beam  is  in  the  center  the  crown  of  thorns  (Matthew  xxvii, 
28),  and  to  its  sides  the  hammer  and  tongs,  respectively,  and  a  nail 
at  either  side  of  them.  Beneath  the  transverse  beam  are,  in  suc- 
cession, the  seamless  coat  of  Jesus  and  the  dice  which  the  soldiers 
used  in  casting  lots  for  it  (John  xix,  23-24) ;  two  swords  (Luke  xxii,  38 
and  50) ;  the  lantern  which  the  officials  used  in  their  search  for  Jesus 
(John  xviii,  3) ;  and  the  handkerchief,  or  sudarivan  of  Veronica.  This 
refers  to  the  story  that  when  Jesus  passed  her  door,  bearing  his  cross, 
Veronica,  touched  with  compassion,  wiped  the  drops  of  agony  from 
his  face,  and  the  features  of  Jesus  were  imprinted  upon  the  cloth. 
According  to  another  account  Veronica  was  the  woman  that  was 
healed  by  touching  Christ's  robe  (Matthew  ix,  20-21).  Desiring  a 
portrait  of  him,  St.  Luke  thrice  painted  it.  Then  Jesus  said  to  her, 
''Unless  I  aid  you,  Luke's  art  is  in  vain,  for  my  face  is  only  known 
to  him  who  sent  me."  Afterwards,  being  at  her  house,  he  asked  for 
water  to  wash  his  face,  and  returned  to  her  the  napkin  with  the  por- 
trait. Five  cities  claim  the  possession  of  the  genuine  sudarium  of 
Veronica — Turin  in  Italy,  Toulouse,  Besan^on,  and  Campiegne  in 
France,  and  Sorlat  in  Spain  (?).  Veronica  herself  is  honored  by  a 
shrine  at  the  right  hand  of  the  high  altar  of  St.  Peter's  in  Rome,  and 
her  festival  is  observed  on  the  4th  of  February. 

Farther  down,  a  cherub;  skull  and  crossbones,  emblematic  of 
Christ^s  triumph  over  death  and  the  grave,  or  it  may  be  intended  to 
indicate  Golgotha,  the  place  of  skulls  (Matthew  xxvii,  33).  It  is  also 
explained  as  the  skull  of  Adam,  according  to  the  tradition  that  the 
cross  was  placed  on  the  resting  place  of  the  first  father  of  mankind. 
Upon  a  sort  of  platform  imderneath  is  placed  the  cock  of  St.  Peter 
(Matthew  xxvi,  34  and  74).  From  the  platform  rise  on  staffs  to  the 
right  the  cup  of  vinegar  and  to  the  left  the  sponge  which  was  dipped 
into  it  and  reached  up  to  Jesus  on  the  cross  (Matthew  xxvii,  48). 
Diagonally  placed  are  the  ladder  for  mounting  up  to  the  cross,  and 
the  pillar,  with  the  rope  wound  aroimd  it,  with  which  Jesus  was 
bound  to  the  pillar  to  be  scourged  (Matthew  xxvii,  26).  Lastly, 
the  vase  and  basin  which  rest  on  the  base  may  either  be  intended  for 
the  vessels  wh'ch  Jesus  used  in  washing  the  feet  of  the  disciples 
(John  xiii,  4-5),  or  for  those  in  which  the  spices  were  brought  to  the 
grave  to  anoint  the  body  of  Jesus  (John  xix,  39;  Comp.  Mark  xvi,  1). 
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Height,  18J  inches. — From  the  old  Mission  Church  at  Jemez,  New 
Mexico.     (Plate  79,  Cat.  No.  211877,  U.S.N.M.) 

104.  Wooden  cross. — Inlaid  with  straw  to  represent  the  instru- 
.ments  of  the  Passion.    Height,  21  inches. — From  an  old  Spanish 

church  in  Cabolca,  Senora,  New  Mexico.     (Cat.  No.  179041,  U.S.N.M.) 

105.  Wooden  cross. — Inlaid  with  straw  in  a  lozenge  pattern. 
Height,  21  inches. — From  an  old  Spanish  church  in  Cabolca,  Senora, 
New  Mexico.     (Cat.  No.  179042,  U.S.N.M.) 

106.  Wooden  cnicifiz. — With  the  figure  of  Christ  in  mother-of- 
pearl.    Height,  3i  inches.— Palestine.     (Cat.  No.  74617,  U.S.NJM.) 

107.  Lorraine  crucifix. — Made  of  silver,  openwork.  Pendant. 
Height,  3i  inches. — Nurnberg,  Germany. — (Cat.  No.  286813, 
(U.S.N.M.)     Lent  by  Miss  Julia  Halsted  Chadwick. 

108.  CflcLss  cross.— Consisting  of  cut  crystals  fixed  to  a  frame  of 
brass  rods.  Pendant.  Height,  3J  inches. — Probably  from  Italy. 
(Cat.  No.  262168,  U.S.N.M.)     Lent  by  Mrs.  G.  Brown  Goode. 

109.  Wooden  cn«?i/fcc.— Inlaid  with  pieces  of  looking-glass.  The 
figure  is  of  white  metal  and  fastened  to  a  chased  metal  plate.  The  four 
ends  are  likewise  encased  in  metal,  terminating  in  trefoils  (cross 
loUme).  Pendant.  Height,  6J  inches. — Spain.  (Cat.  No.  286814, 
U.S.N.M.)    Lent  by  Miss  Juha  Halsted  Chadwick. 

110.  Wooden  crucifix. — With  the  figure  of  Christ  of  brass.  Over 
the  crossbeam  is  the  title,  I  N  R  1  (Jesus  of  Nazareth,  King  of  the 
Jews).  At  the  four  ends  are  medallions,  representing,  at  the  top,  a 
dove,  symbol  of  the  Holy  Ghost  (Matthew  iii,  16) ;  to  the  right,  the 
bust  of  Christ;  to  the  left,  the  bust  of  Mary ;  and  below  a  lamb,  symbol 
of  Christ  (John  1,  29).  Height,  4}  inches. — ^Mexico.  (Cat.  No. 
277743,  U.S.N.M.).    Lent  by  Major  Harry  S.  Bryan. 

111.  Pectoral  cross. — Made  of  brass,  gilded.  Hollow  and  chased 
work.    Height,  4  inches.— Italy.     (Cat.  No.  179117,  U.S.N.M.) 

112.  Lorraine  cross. — ^Made  of  brass,  hammered  work.    Engraved 
on  one  side,  **San  Antoni  ora  pro  me"   (St.  Anthony,  pray  for  me); 
on  the  other,  **  San  CorneUa  ora  pro  me"  (St.  ComeUa,  pray  for  me) 
Height,  3}  inches.— Italy.     (Cat.  No.  179118,  U.S.N.M.) 

BKUCS  AMD  BKUQUAKIXS. 

Relics  are  the  remains  of  departed  saints.  They  include  (1)  the 
rts  of  the  bodies  of  the  venerated  persons;  (2)  objects  used 
connected  with  their  death,  such  as  clothes,  vestments, 
9  nails,  lance,  spear,  or  fragments  of  the  true  cross  of 
irdle,  veil  of  Mary,  etc. ;  and  (3)  objects  connected  with  their 
lowed  by  contact  with  their  bodies.  Relics  are  often  car- 
m  procession,  and  pilgrimages  are  made  to  the  churches  or 
in  which  they  are  preserved.  No  church  building  can  be 
unless  it  contains  relics.    Reliquaries  are  repositories  of 
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relics  and  are  usually  made  of  precious  metals  and  adorned  with 
jewels,  in  form  of  a  box,  casket,  or  shrine.  The  veneration  of 
relics  dates  back  to  the  early  centuries  of  Christianity;  in  the  fourth 
century  it  was  already  widely  spread. 

113.  Silver  reliquary. — ^Made  in  form  of  an  ostensory,  encompassed 
by  sunbeams.  Chased  work.  Behind  the  glass  is  seen  a  crosslet, 
supposed  to  be  made  from  a  particle  of  the  true  cross.  By  the  "true 
cross''  is  meant  the  actual  original  cross  upon  which  Jesus  was  cruci- 
fied. It  is  believed  by  both  the  Roman  Catholic  and  the  Eastern 
Church  that  the  cross  buried  upon  Golgotha  was  foimd  m  326  A.  D. 
by  the  Empress  Helena,  mother  of  Constantine  the  Great,  and  the 
church  commemorates  this  event  by  appointing  the  3d  of  May  (in 
the  Eastern  Church  the  13th  of  September)  as  the  annual  festival  of 
the  discovery  of  the  cross  (irwenti  cruds).  Height,  8i  inches. — Se- 
ville, Spam.     (Cat.  No.  166987,  U.S.N.M.) 

114.  Bdiquary. — Consisting  of  an  oval  metal  frame.  Behind  the 
glass  in  front  is  a  tiny  cross  set  in  a  gilt  frame  of  scroll  design.  An 
inscription  reads.  Lignum  S  S.  cruds  D.  N.  J.  0.  (wood  of  the  most 
holy  cross  of  our  Lord  Jesus  Christ).  On  the  back  is  the  episcopal 
wax  seal,  attesting  to  the  genuineness  of  the  relic.  Diameters,  IJ 
by  IJ  inches.— Probably  from  Italy.  (Cat.  No.  256893,  U.S.N.M.) 
Lent  by  Mrs.  S.  Brown  Goode. 

116.  ReKc  of  St  Anne,  mother  of  Mary. — ^In  an  oval  case  of  white 
metal.  On  the  back  is  in  relief  an  eflBgy  of  Mary  and  the  petition  in 
French,  "O  Mary,  conceived  without  sin,  pray  for  us  who  take  their 
refuge  to  thee."  Diameters,  1  inch  by  }  of  an  inch. — ^Italy.  (Cat. 
No.  179058,  U.S.N.M.) 

116.  Rdic  of  St.  Peter. — ^In  an  oval  case  of  white  metal,  with  the 
episcopal  seal.  Diameters,  li  by  IJ  inches. — ^Italy.  (Cat.  No. 
179061,  U.  S.  N.  M.) 

117.  ReUcs  of  St.  Clement. — Consisting  of  two  molar  teeth  in  a  brass 
frame.  St.  Clement  was  the  third  bishop  of  Rome  toward  the  end  of 
the  first  century.  Diameters,  IJ  by  IJ  inches. — ^Italy.  (Cat.  No. 
179060,  U.S.N.M.) 

118.  Relics  of  Christ,  Mary,  St.  Joseph,  St.  Francis  a  Paula  (1416- 
1507),  St.  Francis  Xavier,  S2  (1606-1662),  St.  Theresa  (1616- 
1682),  and  St.  Aloysius  Oomaga  (1668-1691). — ^In  an  oval  brass  case. 
Diameters,  3  by  2  J  inches.— Italy.     (Cat.  No.  179062,  U.S.N.M.) 

119.  Relic  of  St.  Charles  Borrom£o  (1688-1684)- — ^In  an  oval  case  of 
white  metal  with  the  episcopal  seal.  St.  Borromeo  was  Cardinal  and 
Archbishop  of  Milan.  Diameters,  IJ  by  1  inch. — ^Italy.  (Cat.  No. 
179059,  U.S.N.M.) 

120.  Silver  rdiquary. — Oval  containing  relics  of  Mary,  St.  Joseph, 
St.  John  of  the  Cross  (1642-1591),  and  St.  Theresa,  framed  by  a  floral 
design  in  filagree  work,  studded  with  colored  stones.    "With  the  epis- 
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copal  seal.    Height,  3  inches;  ¥ddth,  2}  inches. — ^Italy.     (Cat.  No. 
179037,  U.S.N.M.) 

121.  Silver  reliquary.^— With  tniniature  painting  of  Mary.  Spanish 
workmanship.  Brought  to  New  Mexico  in  1783  by  Padre  Sanchez. 
Diameters,  4  and  3  inches. — ^Pueblo  of  Tesuque,  New  Mexico.  (Cat. 
No.  176080,  U.S.N.M.) 

122.  Silver  reliquary. — With  miniature  paintings.  Height,  2^  inches; 
width,  2  mches.— Madrid,  Spain.     (Cat.  No.  178864,  U.S.N.M.) 

123.  Sacred  heart. — ^Model  of  a  burning  heart,  made  of  brass.  The 
adoration  of  and  devotion  to  the  sacred  heart  of  Jesus,  as  a  noble  part 
of  his  person  and  a  symbol  of  his  love,  became  general  and  popu- 
lar in  the  Catholic  Church  through  Margaret  Marie  Alacoque,  a 
French  nxm  ol  the  Visitation  Order,  who  lived  in  the  seventeenth  cen- 
tury. Since  1856  a  yearly  feast  in  honor  of  the  sacred  heart  is  cele- 
brated on  Friday  after  the  feast  of  Corpus  Christi.  Height,  2i 
inches.— Italy.     (Cat.  No.  179063,  U.S.N.M.) 


The  cult  of  images  is  practiced  both  in  the  Koman  Catholic  and  in 
the  Eastern  Church.  In  the  Roman  Catholic  Chiurch  both  pictures 
and  statues  are  used,  while  the  Eastern  Church  forbids  statues.  The 
doctrine  of  the  Roman  Catholic  Church  concerning  the  veneration  of 
images,  as  formulated  by  the  Council  of  Trent  (1663),  is  that  the 
images  of  Christ,  of  the  Virgin  Mother  of  God,  and  of  the  saints  are  to 
be  had  and  retained  particularly  in  temples,  and  that  honor  and  ven- 
eration are  to  be  given  them;  not  that  any  divinity  or  virtue  is  be- 
hoved to  be  in  them  on  accoimt  of  which  they  are  to  be  worshiped,  or 
anything  is  to  be  asked  of  them,  but  because  the  honor  which  is  shown 
to  them  is  referred  to  the  prototypes  which  those  images  represent;  in 
such  wise  that  by  the  images  which  we  kiss,  and  before  which  we  un- 
cover the  head  and  kneel,  we  adore  Christ  and  venerate  the  saints 
whose  likenesses  they  bear.  The  cult  paid  to  images  is  designated 
with  the  Greek  word  dulia  (secondary  veneration),  in  contradistincton 
from  latria  (supreme  worship),  which  is  allowed  to  be  oflFered  to  God 
only. 

124.  Jeaua  m  Oeihsemane. — ^Representing  Jesus  kneeling  with  the 
cup  in  front  of  him  (Matthew  xxvi,  36).  Carved  in  relief  upon  a  piece 
of  limestone  from  the  river  Jordan. — Jerusalem,  Palestine.  (Cat. 
No.  76975,  U.S.N.M.) 

125.  Wooden  figure  of  Christ. — The  long  curled  locks  are  held  by 
the  crown  of  thorns  of  gilded  brass ;  behind  the  head  rises  a  cruciform 
^^lo  of  the  same  material;  around  the  loins  is  a  kind  of  apron,  like- 

of  gilded  brass,  with  birds  and  floral  designs  in  respouss6  work, 

undei  it  is  a  loin  cloth  of  blue  satin.    In  the  hands  and  feet, 

i  latter  are  crossed  over  one  anothei,  are  the  holes  of  the  nails. 
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and  on  the  left  side  of  the  che^t  is  the  hole  caused  by  the  spear  (John 
xix,  34).  The  figure  evidently  was  part  of  a  crucifix.  Height,  12 
inches.— Philippine  Islands.     (Plate  80,  Cat.  No.  213406,  U.S.N.M.) 

126.  Wooden  figure  of  Christ. — Similar  to  the  preceding  one.  The 
loin  cloth  consists  of  a  piece  of  brocade,  with  gold  appliqu6.  Height, 
28  inches.— Phllippme  Islands.     (Cat.  No.  213405,  U.S.N.M.) 

127.  Cloak  of  figure. — Made  of  red  satin,  with  the  letters  J  H  S 
{Jesus  hominum  ScUvator — Jesus  Saviour  ol  Mankind)  and  fleurs-de-lis 
m  gold  appliqufi.- Philippine  Islands.     (Cat.  No.  213-408,  U.S.N.M.) 

128.  TTl^  Lord^s  Supper. — Engraved  on  the  shoU  of  the  peai  I  oyster. 
Measurements,  6  by  6  inches. — Bethlehem,  Palestine.  (Plate  81, 
fig.  1,  Cat.  No.  74542,  U.S.N.M.) 

129.  The  Ascension. — Engraved  on  the  shell  of  the  pearl  oyster. 
Aroimd  the  center  representing  the  Ascension  are  12  medallions, 
representing  the  apostles  with  their  emblems,  in  the  following  order: 
1,  St.  Peter  with  the  keys;  2,  St.  Paul  with  the  sword;  3,  St.  Matthew 
with  the  pick;  4,  St.  James  the  Lesser  with  the  club;  5,  St.  John 
with  the  chalice;  6,  St.  James  the  Elder  with  the  pilgrim's  staflF; 
7,  St.  Philip  with  the  small  cross;  8,  St.  Bartholomew  with  the  book 
and  knife;  9,  St.  Andrew  with  his  cross  (the  crux  decussata,  see  above 
p.  617);  10,  St.  Thomas  with  the  architect's  square;  11,  St.  Matthias 
with  the  ax;  12,  St.  Simon  with  the  saw.  Measurements,  6  by  6 
inches.— Bethlehem,  Palestine.  (Plate  81,  fig.  2,  Cat.  No.  74541, 
U.S.N.M.) 

130.  Bust  of  Mary. — ^Made  of  terra  cotta,  painted  and  gilded. 
Mary,  the  mother  of  Christ,  is  venerated  in  the  Catholic  Church  as 
the  most  exalted  of  created  beings.  She  is  called  the  '^Blessed 
Virgin,''  the  "Holy  Virgm,"  "Our  Lady"  (Italian  "Madonna"),  and 
since  Uie  Coimcil  of  Ephesus  in  431  the  designation  "Mother  of  God" 
is  formally  applied  to  her.  While  the  veneration  paid  to  other  saints 
is  termed  dulia,  she  alone  is  entitled  to  hyperdulia,  and  her  intercession 
is  invoked  more  than  that  of  all  others.  She  is  the  patroness  of  many 
countries,  cities,  and  societies.  In  ecclesiastical  art  she  occupies  a 
most  important  position,  and  all  the  chief  events  of  her  life  have 
formed  the  subjects  of  artistic  representation.  Height,  12  inches. — 
Italy.     (Cat.  No.  179049,  U.S.N.M.) 

131.  "  Virgin  of  the  Pillar.'^ — Statuette  made  of  brass,  chiseled 
work,  representing  Mary  standing  upon  a  pillar,  holding  in  her  left 
arm  the  Infant  Jesus,  both  crowned,  with  a  halo  of  rays  and  stars. 
This  k  a  model  of  a  celebrated  statue  of  that  name  (Nuestra  Senora 
del  Pilar)  at  Saragossa  in  Spain.  Tradition  asserts  that  the  Virgin, 
standing  upon  a  pillar,  appeared  to  St.  James  (San  Jago),  the  apostle 
and  patron  saint  of  Spain,  when  he  was  making  a  missionary  pilgrim- 
age through  Spain.  Height,  7  inches. — Spain.  (Cat.  No.  178866 
U.S.S.N.M.) 
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132.  "  Virgin  of  ihe  Pillar.'^ — ^Miniature  statuette  of  sflvei ,  gilded. 
Height,  2J  inches.— Spain.     (Cat.  No.  178865,  U.S.N.M.) 

133.  Statuette  of  Jfary.— Called  "Virgin  of  Good  Friday."  Made 
of  brasa,  chiseled  work.  Height,  4i  inches. — ^Madrid,  Spam.  (Cat, 
No.  178867,  U.S.N.M.) 

134.  Bust  of  Mary. — ^Made  of  papier-mftch^,  with  a  dome-ehaped 
crown.    Height,  10  mches.— Italy.     (Cat.  No.  179052,  U.S.N.M.) 

135.  "Pieto."— Mary  holding  the  body  of  Christ.  Statuette  of 
wood,  painted.  Height,  13  inches. — Italy.  (Cat.  No.  179048, 
U.S.N.M.) 

136.  "Pieto." — ^The  same  as  the  preceding  one.  Height,  12 
mches.— Italy.     (Cat.  No.  179048a,  U.S.N.M.) 

137.  Crown. — ^Made  of  bronze,  gilded,  and  adorned  with  colored 
stones.  Dates  from  the  seventeenth  century.  It  decorated  an 
image  of  Mary,  in  the  demolished  church  of  St.  Anna,  the  former 
nimnery,  Zbraslovski  Dom,  in  Prague,  Bohemia.  Height,  5  inches; 
diameter,  4  inches. — Prague,  Bohemia.     (Cat.  No.  154776,  U.S.N.M.) 

138.  Porcelain  plaque. — ^Representing  Mary,  in  relief.  Dated 
1795.  Height,  13  inches;  width,  9f  inches. — Florence,  Italy.  (Cat. 
No.  214721,  U.S.N.M.) 

139.  Porcelain  plaque. — ^Painted  with  three  figures — ^Mary,  crowned, 
and  two  women  performing  the  devotion  of  the  rosary  before  her. 
Dated  from  the  seventeenth  century.  Height,  9f  inches;  width,  10 J 
mches.— Italy.     (Cat.  No.  152242,  U.S.N.M.) 

140.  Silver  medallion. — Representing,  on  one  side,  Mary  with 
the  Infant  Jesus;  on  the  other,  a  burning  heart  pierced  by  a  sword, 
alluding  to  Luke  ii,  35.  Set  in  silver  filigree.  Measurements,  1}  by 
IJ  inches.— Italy.     (Cat.  No.  179056,  U.S.N.M.) 

141.  Miniature  of  Mary. — ^Painted  on  glass.  Diameters,  2  and 
li  mches.— Spain.     (Cat.  No.  178869,  U.S.N.M.) 

'f  142.  Two  processional  banners. — ^Made  of  white  metal.  Embossed 
on  one  side  with  the  figure  of  Mary,  holding  in  the  right  hand  a 
rosary,  on  the  left  arm  the  Infant  Jesus;  on  the  other  side,  with  the 
figm-e  of  St.  Dominic,  to  whom  the  introduction  of  the  rosary  in  its 
present  form  is  ascribed,  holding  a  lily,  which  is  his  emblem.  Prob- 
ably used  at  the  feast  of  the  rosary,  which  is  celebrated  on  the  first 
Stmday  in  October.  Measurements,  10  by  7  inches. — ^Italy.  (Plate 
82,  Cat.  No.  17a070-071,  U.S.N.M.) 

143.  Silver  medallion. — Representing,  on  one  side,  St.  Peter;  on 
the  other,  St.  Paul.  Set  in  silver  filigree.  Diameter,  IJ  inches.— 
Italy.     (Cat.  No.  179057,  U.S.N.M.) 

144.  Mace  of  St.  Sebastian. — ^Made  of  white  metal,  terminating 
at  the  top  in  a  statuette  of  the  saint.  St.  Sebastian  was,  according 
to  tradition,  a  Roman  soldier  and  Christian  martyr,  having  been 
shot  to  death  about  288  A.  D.,  by  order  of  Diocletian.    He  is  vener- 
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ated  in  the  Catholic  Church  as  patron  of  sharpshooters  and  pro- 
tector from  pestilence.  He  is  usually  represented  as  a  fair  youth 
boimd  to. a  pillar  or  tree  and  riddled  with  arrows.  The  mace  was 
probably  carried  in  procession  on  his  festival,  on  the  20th  of  January. 
Length,  2  feet  1  inch.— Italy.     (Cat.  No.  179068,  U.S.N.M.) 

145.  Porcdmn  plaque  representing  8t,  Anthony  of  Padua. — St. 
Anthony,  bom  in  Lisbon,  Portugal,  in  1195;  died  near  Padua,  Italy, 
in  1231;  was  a  Franciscan  theologian  and  preacher  to  whom  the  per- 
formance of  many  miracles  are  attributed.  He  was  canonized  by 
Gr^ory  IX  in  1232,  and  his  day  in  the  Roman  calendar  is  June  13. 
He  is  especially  invoked  for  the  recovery  of  things  lost.  Diameters, 
14  by  8J  inches.— Italy.     (Cat.  No.  179035,  U.S.N.M.) 

146.  Porcelain  plaque  of  the  Sodality  of  St  Anthony  of  Padua. — 
Dated  1620.  A  sodality  is  a  congregation  or  association  consisting 
of  lay  persons,  meeting  together  at  stated  times,  imder  ecclesiastical 
direction  for  the  performance  of  pious  exercises.  Diameters,  14  by  12 
inches.— Italy.     (Cat.  No.  179036,  U.S.N.M.) 

147.  St  Theresa. — Statuette  of  wood.  St.  Thereas  (born  1515, 
died  1582)  was  a  Spanish  mm  of  the  Carmelite  Order,  of  which  she 
founded  a  reformed  branch.  She  is  famous  as  a  writer  of  mystical 
and  ascetical  works.  She  was  canonized  in  1622,  and  is  also  vener- 
ated, next  to  St.  James,  as  patron  saint  of  Spain.  Height,  21 
inches.— Italy.     (Cat.  No.  179-047,  U.S.N.M.) 

148.  St  Theresa. — Souvenir  of  the  tercentenary  anniversary  of 
lier  death  in  1582.  Plaque  of  white  metal  bearing  her  image.  Height 
4J  inches;  width,  2J  inches. — ^Madrid,  Spain.  (Cat.  No.  167043, 
TJ.S.N.M.) 

PBINTS. 

They  are  for  the  greater  part  representations  of  images  or  paintings 
•^hich  are  preserved  and  venerated  in  some  chiu'ch,  mostly  in  Siena, 
Italy. 

149.  Christ  on  the  cross. — ^Print  on  paper.  To  the  right  stands 
Adam  in  the  attitude  of  adoration;  to  the  left,  a  winged  figure  in 
Corinthian  helmet,  holding  in  the  right  hand  a  lance  and  with  the 
left  pointing  to  the  crucified;  below  lies  Eve  in  sleep.  A  serpent  is 
biting  the  feet  of  Christ,  in  allusion  to  Genesis  iii,  15.  8J  by  6| 
inches.— Italy.     (Cat.  No.  179079,  U.S.N.M.) 

150.  The  Holy  Child  of  Cehu  (Santo  Nino  de  Cehu). — ^Print  on  paper. 
•'The  oldest  miraculous  image  is  the  Holy  Child  of  Cebu,  reputed  to 
have  been  found  on  the  shore  of  the  island  of  Cebu  in  1565.  It  is  said 
to  be  an  image  of  the  Holy  Child  Jesus.  It  is  a  wooden  image  15 
inches  long,  with  ebon  features,  and  is  kept  in  a  strong  room  in  the 
church  of  the  Holy  Child,  on  the  island  of  Cebu.  When  exposed  to 
view  before  the  populace  it  has  the  honors  of  field  marshal  accorded 
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to  it.  During  the  annual  feast  held  in  its  honor,  January  20,  pilgrims 
from  the  remotest  islands  and  from  across  the  sea  come  to  purify 
their  souls  at  the  shrine  of  the  Holy  Child."  *  29}  by  20  inches. — 
Manila,  Philippine  Islands.     (Cat.  No.  205542,  U.S.N.M.) 

151.  Madonna  of  the  Olive. — Print  on  paper.  Representing  the 
Madonna  with  the  Infant  Jesus,  with  cherubs  fluttering  over  them. 
Inscribed  above  in  Latin,  **Like  a  green  oUve  tree  in  the  house  of 
God."  (Psalm  lii;  in  the  Catholic  Bible,  li,  8.)  Below  is  stated, 
in  a  colophon  in  Italian,  that  it  is  a  ''representation  of  the  miraculous 
image  of  the  Most  Holy  Mary  of  the  Olive  which  is  kept  in  the  Church 
of  Picve  Vecchia,  which  was  carried  in  procession  in  Siena  in  1820 
with  a  relic  of  the  veil  of  the  same  Virgin."  11  by  8  inches. — Siena, 
Italy.     (Cat.  No.  179080,  U.S.N.M.) 

152.  Madonna  of  Intercession. — Print  on  paper.  Representing  the 
Madonna  with  the  Infant  crowned.  The  colophon  in  Latin  states 
that  the  original  is  preserved  in  a  chapel  of  the  metropolitan  church 
at  Siena  for  the  solemn  supplication  on  Low  Sunday — that  is,  Sunday 
next  after  Easter  {dominica  in  alhis,  the  Sunday  of  white  garments, 
from  the  white  robes  worn  in  early  times  by  those  who  had  been  bap- 
tized just  before  Easter).  14}  by  10 J  inches. — Siena,  Italy.  (Cat. 
No.  179081,  U.S.N.M.) 

153.  Madonna y  crowned. — Print  on  paper.  Surrounded  by  float- 
ing cherubs  and  worshiped  on  one  side  by  a  monk,  on  the  other  by  a 
nun.  The  colophon  states  that  it  is  a  representation  of  the  image 
which  is  venerated  in  the  Church  of  Insigne  CoDegiata  of  Provenzano. 
It  was  crowned  in  1681  and  carried  in  procession  on  Low  Sunday  of 
1850  with  relics  of  St.  Bernardine,  St.  Catherine,  and  others,  HJ  by 
lOi  inches.— Siena,  Italy.     (Cat.  No.  179082,  U.S.N.M.) 

154.  Madonna  of  Good  Counsel. — ^Print  on  paper.  Representing 
the  Madonna  with  the  Infant  crowned,  surrounded  by  cherubs. 
Below  is  a  mountain  scenery  with  a  church  or  citadel.  The  original 
is,  as  the  colophon  states,  venerated  in  the  Church  of  St.  Leonard  in 
Siena  and  was  carried  in  procession  on  Low  Sunday  of  1833,  together 
with  a  reUc  of  the  veil  of  Mary  and  the  relics  of  John  the  Baptist,  St. 
Jerome,  St.  Anthony  of  Padua,  and  St.  Eurosia.  15  by  10  inches. — 
Siena,  Italy.     (Cat.  No.  179083,  U.S.N.M.) 

155.  Madonna. — Print  on  paper.  Representing  the  Madonna  in 
a  columned  shrine  which  is  supported  by  two  cherubs  and  surmounted 
by  a  crown,  orb,  and  cross  which  are  held  by  two  cherubs.  The  whole 
is  surrounded  by  aureole  of  rays  and  framed  in  a  wide  arch.  Beneath 
to  the  right  is  a  female  saint  holding  a  lily  stalk  and  a  book;  to  the 
left,  a  male  saint  holding  a  paten  or  tray.  In  the  upper  corners  are 
deer.  It  is  a  representation  of  the  miraculous  image  of  Holy  Mary 
of  Insigne  Collegiata  of  Provenzano  in  Siena.     It  was  crowned  No- 

1  Rev.  Curtin  O.  Roop  in  the  Missionary  Review,  vol.  16  (8«Pt«mber,  1802).  p.  686. 

Digitized  by  V^OOQ IC 


HO.  2287.  COLLECTION  OF  ECCLESIASTICAL  ART--CASANOWICZ.         627 

vember  1,  1681,  and  carried  with  solemn  pomp  in  procession  with  a 
relic  of  the  veil  of  Mary,  the  pallium  of  the  patriarch  St.  Joseph,  and 
the  reUcs  of  Saints  Concittadio,  Bernardino,  Catherine,  Ludovico,  and 
Cristina  on  Low  Simday  of  1850.  23  by  18  inches. — Siena,  Italy. 
(Cat.  No.  179084,  U.S.N.M.) 

156.  Madonna  of  Grace. — ^Print  on  paper.  Representing  the  Ma- 
donna with  the  Infant,  both  crowned  in  a  frame  which  is  upheld  by 
two  angels,  while  over  it  are  floating  three  cherubs,  and  the  whole  is 
inclosed  in  a  wide  arch.  The  inscription  states  that  the  original  is 
venerated  in  the  chapel  of  Pope  Alexander  VII  in  the  Sanesi  Metro- 
politana,  and  was  carried  in  solemn  procession  on  Low  Sunday  of 
1860.     21  by  14i  inches.— Siena,  Italy.     (Cat.  No.  179085,  U.S.N.M.) 

157.  Madonna. — ^Print  on  paper.  Representing  the  Madonna  with 
Infant  and  a  female  saint  on  either  side.  The  original  is  venerated  in 
the  Church  of  the  Servites  (Servi  Beatae  Mariae  Vii^nis,  founded  in 
1240)  at  Siena  and  was  carried  in  procession  on  Low  Sunday  of  1817. 
llf  by  8J  mches.— Siena,  Italy,     (Cat.  No.  179086,  U.S.N.M.) 

158.  Madonna  of  the  Rosary. — ^Print  on  parchment.  Representing 
the  Madonna  with  the  Infant  crowned,  holding  a  rosary  and  cross, 
respectively,  and  surroimded  with  15  cameos  depicting  the  15  mys- 
teries of  the  rosary  (for  which  see  below,  p.  630).  3f  by  2 J  inches. — 
Italy.     (Cat.  No.  179087,  U.S.N.M.) 

169.  Madonna  of  tJte  Rosary. — ^Print  on  paper.  Representing  the 
Madonna  with  the  Infant  crowned,  both  holding  rosaries,  the  Infant 
also  holding  in  the  right  hand  the  terrestial  orb  surmoimted  by  a 
cross  (symbolizing  the  subjection  of  the  world  to  the  cross).  In  the 
comers  are  cherubs.  The  original  is  venerated  in  the  Church  della 
Contrada  della  Chiocciola  and  was  carried  in  procession  on  Low  Sun- 
day of  1870.     15}  by  11  inches.— Italy.     (Cat.  No.  179090,  U.S.N.M.) 

160.  Madonna  of  Devotion. — ^Print  on  paper.  Representing  the 
Madonna  with  the  Infant  crowned  within  a  portal  of  the  renaissance 
style.  In  the  gable  are  a  dove  (symbol  of  the  Holy  Ghost)  and  four 
chehibs  in  clouds  from  which  rays  issue,  and  surmoimted  by  a  crown 
and  cross  which  are  supported  by  two  cherubs.  On  the  sides  are 
cherubs  holding  lighted  candelabra.  The  original  is  venerated  by 
the  Venerable  Society  of  Maria  de  Portico  della  di  Fontegiusta  and 
was  carried  in  procession,  together  with  relics,  on  Low  Simday  of 
1818.     Hi  by  8i  inches.— Italy.     (Cat.  No.  179088,  U.S.N.M.) 

161.  Madonna  with  the  Sword  in  Her  Bosom. — ^Print  on  silk.  In 
idlusion  to  Luke  ii,  35.  7i  by  6i  inches.— Italy.  (Cat.  No.  179089, 
U.S.N.M.) 

162.  Madonna  of  the  Immaculate  Conception. — Print  on  paper. 
Representing  the  Madonna  crowned  with  a  halo  of  stars  and  a  scepter 
in  her  right  hand,  standing  in  an  arch  within  a  portal  of  the  renais- 
sance style.    In  the  gable  are  a  dove  and  three  cherubs  in  a  ciroli  i 
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rays  and  surmounted  by  a  crown  which  is  held  by  two  floating  cher- 
ubs. The  original  is  venerated  in  the  parochial  Church  of  St, 
Mamiliano  in  the  VaUi  suburb  of  Siena,  and  was  carried  in  procession 
on  Low  Sunday  of  1849  together  with  relics.  17i  by  12i  inches. — 
Siena,  Italy.     (Cat.  No.  179091,  U.S.N.M.) 

163.  Satin  print. — Containing,  in  Italian,  a  sonnet,  commemo- 
rating the  annual  festival  of  John  the  Baptist,  celebrated  by  a  society 
named  after  him.  22  by  19J  inches. — Siena,  Italy,  (Cat.  No. 
152247,  U.S.N.M.) 

164.  St.  Dominic. — Print  on  silk  St.  Dominic,  bom  at  Cartha- 
gena,  Spain,  in  1170,  died  at  Bologna,  Italy,  in  1221,  was  the  founder 
of  the  order  of  the  Dominicans  or  Preaching  Monks  in  1216.  He  is 
represented  with  his  emblem,  the  lily  stalk.  13  by  9i  inches. — 
Italy.     (Cat.  No.  152248,  U.  S.  N.  M.) 

165.  St.  Bemardine  of  Siena. — Print  on  paper.  St.  Bernardine, 
1380-1444,  was  a  member  of  the  Minorites  of  St.  Francis,  a  mission- 
ary and  reformer.  He  is  often  called  the  * 'Apostle  of  Italy,"  and  is 
one  of  the  most  popular  saints  of  Italy,  especially  of  his  native  city, 
Siena.     5f  by  ^  inches.— Siena,  Italy.     (Cat.  No.  179097,  U.S.N.M.) 

166.  St.  Loyola. — ^Print  on  paper.  From  a  print  by  Bolswert  after 
a  painting  by  Rubens.  St.  Ignatius  Loyola,  bom  in  Loyola,  Spain, 
in  1491,  died  in  Rome,  Italy,  in  1556,  was  the  founder  of  the  Society 
of  Jesus.     15i  by  lOJ  inches.— Italy.     (Cat.  No.  179096,  U.  S.  N.  M.) 

167.  Suarez. — Print  on  paper.  Francisco  Suarez,  bom  in  Granada, 
Spain,  in  1548;  died  in  Lisbon,  Portugal,  in  1617,  was  a  noted  Jesuit 
theologian  and  scholastic  philosopher.  12  by  8J  inches. — ^Italy. 
(Cat.  No.  179094,  U.S.N.M.) 

168.  Plessis. — Colored  print  on  paper.  Joseph  Octave  Plessis, 
1763-1822,  was  bishop  of  Quebec  from  1806  to  1822.  13i  by  9^ 
inches.     (Cat  No.  179095,  U.S.N.M.) 

169.  Twenty-four  plates. — Depicting  the  revelations  and  visions  of 
Joannes  de  Malta,  a  native  of  the  Provence,  France,  founder  of  the 
order  of  the  Trinitarians  for  the  redemption  of  captives  {ordo  Sandae 
Triniiatis  et  de  redemptione  capiivorum)  in  1198.  Printed  in  Paris, 
France,  in  1633,  boimd  in  vellum.  14|  by  10}  inches.  (Cat,  No. 
28528,  U.S.N.M.) 

170.  Theological  disputation. — Print  on  paper.  It  was  held  in 
Siena  in  November,  1781.  24  by  21  inches. — Siena,  Italy.  (Cat. 
No.  179099,  U.S.N.M.) 

171.  Philosophical  disputation. — ^Print  on  paper.  It  took  place  at 
Siena  in  April,  1790.  36i  by  20i  inches.— Siena,  Italy.  (Cat.  No. 
No.  179100,  U.S.N.M.) 

172.  Bronze  doors  of  the  cathedral  of  Pisa. — ^Three  leaves  with  one 
of  Italian  text  giving  the  history  and  description.  The  bas-reliefs 
of  the  doors,  which  depict  the  lives  of  Mary  and  Jesus,  were  executed 
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by  the  Dominican  Padre  Domenico  Partigiani  and  Angelo  Serrano 
after  the  designs  of  Giovanni  da  Bologna  and  others  about  1602. 
23  by  18  inches.— Italy.     (Cat.  No.  179093,  U.S.N.M.) 

173.  Wooden  die  for  pictures  of  (he  Madonna. — 3  J  by  2f  inches. — 
Italy.     (Cat.  No.  179064,  U.S.N.M.) 

174.  Leaden  Die  for  the  Picture  of  Saint  RomuaJd  (about 
950-1027)  founder  of  the  Gamaldolese  order, — Oval,  2|  by  1 J  inches. — 
Italy.     (Cat.  No.  179065,  U.S.N.M.) 

Religious  medals  have  the  object  to  commemorate  persons  (Christ, 
Mary,  saints,  and  angels)  and  historical  events  (dogmatic  definitions, 
miracles,  anniversaries,  dedications,  etc.).  They  are  issued  by 
various  ecclesiastical  authorities  and  by  confraternities  for  badges 
and  decoration  of  their  members.  They  are  worn  by  the  faithful 
and  believed  to  be,  by  reason  of  their  having  been  blessed  by  a  priest, 
a  means  of  grace  and  to  possess  protective  virtues. 

175.  Out  of  about  350  of  such  medals  in  the  collection  of  the 
United  States  National  Museum,  16  are  reproduced  on  the  plate. 
They  represent — 1,  St.  Benedict  (480-543),  foimder  of  the  order  of 
the  Benedictines;  2,  St.  Joseph  and  the  Infant  Jesus;  3,  the  Virgin 
with  the  Infant;  4,  the  Virgin,  smroimded  by  rays;  5,  Leo  XIII, 
Pope,  1878-1903;  6,  the  sacred  hearts  of  the  Holy  Family  (Jesus, 
Mary,  Joseph);  7,  head  of  St.  Anastasius,  monk  and  martyr;  8,  St. 
Benedict;  9,  St.  Louis  de  Gonzaga  (1568-1591),  holding  a  crucifix 
and  a  skull;  10,  the  Trinity;  11,  the  Holy  Family;  12,  St.  Francis 
of  Assisi  (1182-1226),  foimder  of  the  order  of  Franciscans;  13,  Virgin 
and  the  Infant,  enthroned;  14,  arms  of  the  Capuchins  of  Milan, 
Italy,  in  1856;  15,  St.  Joseph  with  the  Infant;  16,  the  Virgin  with  the 
Infant,  crowned.— Italy.     (Plate  83,  Cat.  No.  179077,  U.S.N.M.) 

VOTIVB8. 

Votive  offerings  are  set  up  in  churches  or  chapels  as  a  thanks- 
giving for  some  signal  answer  to  prayer,  resulting  in  the  deliverance 
from  peril  or  the  ciu*e  of  disease.  Usually  a  likeness  of  the  part  of 
the  body  healed,  in  silver  or  some  other  material,  is  put  up.  The 
custom  was  also  in  vogue  among  the  ancient  Greeks  and  Romans. 

176.  Votive  offerings. — ^Made  of  silver  foil.  C!onsisting  of  models 
of  two  hearts,  an  arm,  a  pair  of  eyes,  a  pair  of  breasls,  a  praying 
woman,  and  a  child.— Italy.     (Cat  No.  179069,  U.S.N.M.) 

177.  Votive  offerings. — ^Made  of  hollow  wax.  Representing  a 
pair  of  eyes,  an  arm,  and  the  foot  of  a  horse. — Seville,  Spain.  (Cat. 
No.  167064,  U.S.N.M.) 

178.  Voti/ve  offering. — ^Made  of  silver  amalgam  in  form  of  a  tower. 
Height,  2|  inches.— Potisi,  Bolivia.     (Cat.  No.  179104,  U.S.N.M.) 
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The  rosary  (from  the  Middle  Latin,  rosarium,  properly  a  garland 
of  roses)  is  a  string  of  beads,  generally  formed  into  a  circlet  or  loop, 
used  for  keeping  comit  of  prayers  or  formulas  repeated  in  religious 
devotions.  The  materials  of  which  it  is  made  range  from  natural 
berries  or  common  wood  to  costly  metals  and  precious  stones.  Such 
devices  to  assist  the  memory  in  complex  repetitions  occur  also  among 
the  Hindus,  Buddhists,  and  Mohammedans.  In  fact,  it  can  be  said 
that  some  form  or  other  of  rosary  is  used  by  about  three-fourths  of 
the  world's  inhabitants.  The  Roman  Catholic  rosary  in  its  present 
form  and  the  method  of  devotion  performed  with  its  aid  is  ascribed 
to  St.  Dominic  (1170-1231),  the  foimder  of  the  Dominican  order,  to 
whom,  according  to  l^end,  the  Virgin  Mary  handed  a  rosary  from 
heaven  as  a  weapon  against  heretics  and  infidels.  But  both  the 
practice  of  often  repeating  prayers  and  the  employment  of  some 
expedient  for  recording  the  number  of  repetitions  can  be  traced  to  a 
much  earlier  date.^ 

The  ordinary  Catholic  rosary  consists  of  150  small  beads,  divided 
into  decades  by  15  larger  beads.  To  these  beads,  forming  a  chaplet, 
is  usually  attached  a  pendant,  consisting  of  a  crucifix,  one  large  and 
three  small  beads.  The  devotion  begins  with  the  invocation.  ''In 
the  name  of  the  Father,  the  Son,  and  the  Holy  Ghost."  Then  the 
Apostles'  Creed  is  recited  on  the  crucifix,  a  paternoster  (the  Lord's 
Prayer)  on  the  larger  bead,  and  three  Ave  Maria  (Hail  Mary)  on  the 
three  smaller  beads,  closing  with  the  Gloria  (Glory  be  to  the  Father, 
to  the  Son,  and  to  the  Holy  Ghost").  This  forms  the  introduction 
to  the  rosary  proper.  Then  follow  decades  of  aves,  counted  by  the 
smaller  beads,  each  decade  preceded  by  a  paternoster,  for  which  a 
larger  bead  is  used,  and  followed  by  a  gloria.  The  150  aves  cor- 
respond to  the  number  of  Psalms,  hence  from  an  early  period  the 
devotion  was  called  ''Our  Lady's  Psalter."  For  each  decade  a 
subject,  or  "mystery,"  in  the  life  of  Christ  and  Mary  is  set  for  medi- 
tation, the  15  mysteries  being  divided  into  five  joyful,  five  sorrowful, 
and  five  glorious.  The  five  joyful  mysteries  are:  The  annunciation 
(Luke  i,  26),  the  visitation  (Luke  i,  39),  the  nativity  (Luke  ii),  the 
presentation  (Luke  ii,  21),  and  the  finding  in  the  temple  (Luke  ii, 
41).  The  five  sorrowful  mysteries  are:  The  agony  in  Gethsemane 
(Matthew  xxvi,  36),  the  scourging  (Matthew  xxvii,  26),  the  crowning 
with  thorns  (Matthew,  xxvii,  29),  the  carrying  of  the  cross  (John 
xix,  17),  and  the  crucifixion  (Matthew  xxvii,  35).  The  five  glorious 
mysteries  are:  The  resurrection  (Matthew  xxviii),  the  ascension 
(Luke  xxiv,  50),  the  descent  of  the  Holy  Ghost  (Acts  ii),  the  assimap- 

1  Forafultordisooaalonof  thesubjeetsee  The  collection ofrosaries  In  the  United  Stetos  National  Moseniii, 
•  I.  K.  Casanowlos,  Proo.  U.  8.  Nat.  Mas.,  vol.  36.  pp.  383-360,  with  pis.  21-30,  Washington,  Qoveniment 
ting  Office,  1900. 
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tion  of  Maiy  into  heaven,  and  the  coronation  of  Mary  in  heaven 
(the  two  last  mysteries  are  accepted  on  the  authority  of  tradition). 
The  rosary  most  in  use,  however,  consists  of  five  decades  for  the  aves 
and  five  larger  beads  for  the  paters,  called  the  "lesser  rosary." 
Otherwise  it  is  arranged  in  the  same  way  and  recited  in  the  same 
manner  and  order  as  the  "greater"  or  "full"  rosary.  The  entire 
devotion  of  15  decades  may  be  said  on  it  by  counting  it  three  times. 

Besides  this  "Dominican  rosary,"  which  is  used  in  common  by 
all  Catholics,  there  are  other  varieties  of  chaplets  used  by  particular 
religious  bodies  or  for  special  devotions.  So  the  chaplet  of  St. 
Bridget  of  Sweden  (about  1303-1373),  which  consists  of  63  beads 
for  the  aves,  to  commemorate  the  63  years  which  Mary  is  supposed 
to  have  lived;  the  crown  of  our  Lady,  in  use  among  the  Francis- 
cans, has  72  aves,  based  on  another  tradition  of  Mary's  age;  and 
others  more. 

The  Feast  of  the  Rosary  is  observed  on  the  first  Sunday  in  October 
as  the  anniversary  of  the  victory  of  the  Christians  over  the  Turks 
in  the  naval  battle  at  Lepanto,  near  the  Eohinades  Islands,  on 
October  7,  1571,  which  is  attributed  to  the  power  of  the  devotion 
of  the  rosary. 

Rosaries  are  usually  blessed  with  prayers  and  holy  water  by  some 
duly  authorized  ecclesiastical  person  and  become  thereby  sacramen- 
tals — that  is,  instruments  of  grace. 

179.  kosary  of  mother-^f-pearl. — ^The  full  or  greater  Dominican 
rosary.  The  15  decades  are  divided  by  the  insertion  in  two  places 
of  four  extra  beads,  one  large  and  three  small  ones,  into  three  divi- 
sions of  five  decades  each.  The  chain  on  which  the  beads  are  strung, 
as  also  the  figure  of  Christ  on  the  crucifix,  are  of  German  silver. 
Length,  7  feet.— Italy.  ( ?)  (Plate  84,  Cat.  No.  288983,  U.S.N.M.) 
Gift  of  Miss  Louise  Salter  Codwise. 

180.  Rosary. — ^Made  of  the  seeds  of  the  Virginia  fringe  tree. 
(CMoarUJms  virgimca).  The  lesser  Dominican  rosary  of  five  decades 
The  cross  is  of  olive  wood  from  Mount  Olive,  boimd  in  Japanese 
silver.  Of  the  same  metal  are  also  the  figure  of  Christ  and  the  chain 
on  which  the  beads  are  strung.  Length,  53  inches. — Washington, 
District  of  Columbia.  (Plate  85,  Cat.  No.  275575,  U.  S.  N.  M.)  Gift 
of  Frederick  J.  Braendle. 

181.  Rosary, — ^Made  of  the  Kentucky  coffee  beans  (GyuMiocladus 
dioica).  The  lesser  Dominican  rosary  of  five  decades.  The  cross  of 
olive  wood  is  bound  in  Japanese  silver.  Of  the  same  metal  is  the 
figiu*e  of  Christ  and  the  other  appurtenances  of  the  crucifix — ^namely 
the  title  (I  N  R  I)  and  the  rhomb-shaped  nimbus  above  the  figure, 
the  skull  and  crossbones  (for  the  significance  of  which  see  above 
p.  619)  underneath,  and  the  crown  of  thorns  on  the  back  of  the 
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crucifix.    Length,  71  inches. — Washington,  District  of  Columbia. 
(Cat.  No.  302930,  U.S.N.M.)    Gift  of  Frederick  J.  Braendle. 

182.  Rosary. — ^Made  of  ebony  beads.  The  fuU  or  greater  Domini- 
can rosary  of  15  decades.  The  cross,  which  is  of  the  same  material 
as  the  beads,  is  boimd  in  silver-plated  nickel,  with  the  figure  of 
Christ  on  one  side,  and  a  crown  of  thorns  with  a  burning  heart  inside 
of  it,  of  the  same  metal,  on  the  other.  Length,  6  feet  9i  inches. — 
Italy.     (Cat.  No.  179076,  U.S.N.M.) 

183.  Rosary.— Meide  of  glass  and  composition  beads.  The  full 
or  greater  Dominican  rosary  of  16  decades.  The  beads  for  the  aves 
are  of  glass,  while  those  for  the  paters,  as  also  the  three  introductory 
beads,  are  of  composition.  Length,  4  feet  4  inches. — Italy.  (Cat. 
No.  179075,  U.S.N.M.) 

184.  Rosary. — ^Made  of  mahogany  beads.  The  lesser  Dominican 
rosary  of  five  decades.  On  each  of  the  beads  are  carved  four  sets 
of  double  circles,  or  "eyes."  The  cross  (in  place  of  a  crucifix) 
is  likewise  formed  of  beads.  Length,  5  feet  3  inches. — ^Italy.  (Cat. 
No.  179076,  U.S.N.M.) 

185.  Rosary. — ^Made  of  oUve-wood  beads,  carved  with  intersecting 
circles.  The  lesser  Dominican  rosary  of  five  decades.  In  place 
of  the  crucifix  is  a  bronze  medal,  three-fourths  of  an  inch  in  diameter, 
with  the  bust  of  Pius  IX  and  the  date  24  (the  number  of  years  of 
his  reign)  on  the  obverse;  on  the  reverse  is  the  figure  of  the  Pope, 
in  full  pontificals,  on  his  throne,  attended  by  cardinals,  and  the 
Latin  inscription,  "Ecumenical  Council,  1869,''  referring  to  the 
Vatican  Coimcil  which  was  opened  in  that  year.  This  rosary  was 
blessed  by  Pius  IX  in  1873.  Length,  37  inches. — ^Rome,  Italy. 
(Plate  86,  fig.  1,  Cat.  No.  168294,  U.S.N.M.)  Collected  by  Gen. 
John  A.  Halderman. 

186.  Rosary. — ^Made  of  ivory  beads.  The  lesser  Dominican 
rosary  of  five  decades.  The  beads  for  the  aves  are  faceted,  while 
the  pater  beads  are  barrel-shaped.  In  place  of  the  crucifix  is  a 
copper  medal,  1^  inches  in  diameter,  having  on  the  obverse  the 
image  of  the  Virgin  with  the  Infant  Jesus  crowned;  on  the  reverse, 
a  much  efi'aced  Latin  inscription.  Length,  40  inches. — Italy. 
(Plate  86,  fig.  2,  Cat.  No.  179075,  U.S.N.M.) 

187.  Rosary. — ^Made  of  Job's  tears.  The  lesser  Dominican  rosary 
of  five  decades.  The  cross  of  ebony  is  bound  in  brass  and  has  the 
same  appurtenances  as  the  one  described  under  No.  182.  Length, 
33  inches.— Italy.     (Plate  86,  fig.  3,  Cat.  No.  179075,  U.S.N.M.) 

188.  Rosary. — ^Made  of  composition.  Consisting  of  seven  sets, 
each  having  seven  beads.  This  rosary  is  used  in  honor  of  the  seven 
sorrows  of  Mary — ^namely,  the  prophecy  of  Simon  (Luke  ii,  35); 
the  flight  into  Egypt  (Matthew  ii,  13);  the  losing  of  Jesus  in  the 
temple  (Luke  ii,  48);  seeing  Jesus  carrying  the  cross  (John  xix,  17); 
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standing  under  the  cross  (John  xix^  25);  the  piercing  of  Jesus'  side 
with  the  lance  (John  xix,  34) ;  and  the  lowering  of  Jesus'  body  into 
the  sepulcher  (Matthew  xxvii,  60).  In  place  of  the  pater  beads 
are  seven  brass  plaques,  representing  each  on  one  side,  Mary  with 
seven  swords  piercing  her  heart;  on  the  other,  the  incidents  in  Christ's 
life  enumerated  above.  The  cross  is  formed  of  brass.  Length,  33 
inches.— Italy.     (Plate  86,  fig.  4,  Cat.  No.  179075,  U.S.N.M.) 

189.  Rosary. — ^Made  of  blue  glass  beads.  The  lesser  Dominican 
rosary  of  five  decades.  The  five  pater  beads  are  of  the  seeds  of  the 
Abrua  precatoriua  (called  "crabs'  eyes,"  or  "jumble  beads").  In- 
closed in  an  egg-shaped  box  of  bone.  Length,  12  inches;  diameters 
of  the  box,  IJ  inches. — ^Madrid,  Spain.  (Plate  86,  fig.  5,  Cat.  No. 
167020,  U.S.N.M.) 

190.  Rosary. — Of  green  glass  beads.  The  lesser  Dominican  rosary 
of  five  decades.  In  place  of  the  crucifix  is  an  oval  brass  plaque  bear- 
ing the  image  of  the  Virgin  of  Guadelupe  of  Mexico.  The  paters  are 
marked  by  double  beads  of  the  same  size  and  color  as  those  of  the 
aves.    Length,  26  inches.—  Mexico.     (Cat.  No.  179075,  U.  S.  N.  M.) 

191.  Rosary. — Of  wooden  beads,  •  painted  black.  The  lesser 
Dominican  rosary  of  five  decades.  Worn  at  the  girdle  by  members 
of  the  Fraternity  of  Misericordia  (Ardcovfratenvita  de  Santa  Maria 
deUa  Misericordia)  in  Italy.  Length,  50  inches. — Pisa,  Italy. 
(Cat.  No.  153893,  U.S.N.M.) 

192.  Rosary. — ^Made  of  composition.  The  Franciscan  rosary  of 
seven  decades.  This  rosary  is  used  for  the  devotion  in  honor  of  the 
seven  mysteries  in  the  life  of  Mary — namely,  the  conception  (Luke  i, 
26) ;  the  visitation  (Luke  i,  39) ;  the  nativity  (Luke  ii) ;  the  adoration  of 
the  magi  (Matthew  ii);  the  presentation  (Luke  ii,  21);  the  finding  in 
the  temple  (Luke  ii,  41);  and  the  apparition  after  the  resurrection  to 
Mary.  The  rosary  is  provided  with  two  rings  for  suspending  from 
the  girdle.  Length,  6  feet,  8  inches. — ^Italy.  (Plate  87,  fig.  1,  Cat. 
No.  179075,  U.S.N.M.) 

193.  Rosary. — Of  black  glass  beads.  The  lesser  Dominican  rosary 
of  five  decades.  An  oval  bronze  medal.  If  and  If  inches  in  diameter, 
which  takes  the  place  of  the  crucifix,  has  on  one  side  the  bust  of  St. 
Ignatius  Loyola  (1491-1556),  the  foimder  of  the  Society  of  Jesus, 
on  the  other,  the  figure  of  St.  John  of  Nepomuk,  the  patron  saint  of 
Bohemia,  who  was  martyred  in  1393.  The  rosary  is  provided  with 
two  rings  to  be  suspended  from  the  girdle.  Length,  55  inches, — 
Italy.     (Plate  87,  fig.  2,  Cat.  No.  179075,  U.S.N.M.) 

194.  Rosary. — Of  wooden  beads.  Used  in  the  devotion  of  the 
crown  of  our  Lord.  Consists  of  33  beads  for  the  paters,  to  com- 
memorate the  years  of  Christ's  life  on  earth,  and  five  for  the  avea, 
in  honor  of  the  five  woimds.  The  crucifix  is  substituted  by  a  braes 
medal,  1^  inches  in  diameter,  engraved  with  the  instruments  of  thd 
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passion  and  the  Latin  words,  ''The  passion  of  Christ  save  us,  the  pas- 
sion of  Christ  comfort  me."  Between  the  ave  beads  is  inserted  a 
piece  of  bone,  IJ  inches  high,  carved  with  the  faces  of  Christ  and 
Mary,  and  a  skull.  Length,  47  inches.  Italy.  (Plate  87,  fig.  3, 
Cat.  No.  179075,  U.S.N.M.) 

195.  Rosary. — ^lifade  of  composition  beads.  Consisting  of  three 
sets  of  nine  beads  each,  separated  by  an  oval  brass  plaque,  which 
has  on  one  side  a  representation  of  the  Trinity,  on  the  other,  the 
Gloria  in  Latin.  Length,  21  inches. — Italy.  (Plate  87,  fig.  4,  Cat- 
No.  179075,  U.S.N.M.) 

RELIGIOUS  ORDBBS. 

196.  Hahit  of  a  Benedictine  monk. — Consisting  of  a  cassock,  a 
scapular  (that  is,  a  piece  of  cloth  passing  over  the  head  and  hanging 
down  over  the  shoulders),  and  a  cowl.**  The  order  of  Benedictine 
monks  was  founded  by  St.  Benedict  of  Nursia,  ItcJy,  in  529.  It  was 
the  first  monastic  order  established  in  the  Occident,  and  its  organiza- 
tion became  the  model  upon  which  all  the  monasteries  of  the  western 
church  were  formed.  Common  to  all  monastic  orders  are  the  three 
vows  of  obedience,  chastity,  and  poverty.  The  Benedictine  monks 
were  bound  by  their  rule  to  cultivate  the  land  and  to  read  and  copy 
manuscripts.— Italy.     (Cat.  No.  154312,  U.S.N.M.) 

197.  Haiit  of  Dominican  m/ynlc. — Consisting  of  a  cassock,  scapular, 
and  cowl  of  white  wool.  The  Dominican  order  was  founded  by  St. 
Dominic,  called  de  Guzman,  in  1204.  Its  chief  original  purpose 
was  to  preach,  especially  to  infidels  and  heretics.  It  is,  therefore, 
called  the  '*  preaching  order."  The  Dominicans  are  also  called 
Black  Friars,  because  of  the  black  cloak  worn  by  them  out  of  doors. — 
Italy.     (Cat.  No.  154312b,  U.S.N.M.) 

198.  Habit  of  a  Capuchin  m/>nk. — Consisting  of  upper  garment, 
cowl  of  brown  cloth,  and  rope  girdle.  The  Capuchins  are  a  branch 
of  the  Franciscan  order,  established  by  Matteo  di  Bassi,  of  Urbino, 
in  1526.  They  derive  their  name  from  the  long-pointed  capuche,  or 
cowl,  which  is  the  distinguishing  mark  of  their  dress.  Their  regula- 
tions oblige  them  to  live  by  begging,  and  not  to  use  gold,  silver,  or 
silk,  even  in  the  decoration  of  their  churches  and  altars. — Italy. 
(Cat.  No.  154312,  U.S.N.M.) 

199.  Costume  of  the  Fraternity  of  the  Misericordia. — Consisting  of  a 
loose  hooded  cassock  of  black  stuflF,  held  by  a  girdle  from  which  a 
rosary  is  suspended,  and  a  broad-brimmed  felt  hat.  The  Fraternity 
of  the  Misericordia  (Pia  Arcicovfratemita  de  Santa  Maria  delta 
Misericordia)  is  believed  to  have  been  instituted  in  1244  and  is 
surviving  to  the  present  day  in  many  cities  and  towns  of  Italy. 
Besides  taking  care  for  the  burial  and  the  performance  of  the  funeral 
rites  of  the  dead  and  friendless  its  members  also  discharge  the  func- 
tion of  an  ambulance  corps,  dealing  with  accidents  as  they  occur  and 
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carrying  the  sick  to  the  hospitals.  Its  membership  is  recruited  from 
all  ranks  of  society,  and  the  active  work  is  carried  on  by  the  members 
in  person.  The  funds  needed  for  the  work  is  obtained  by  mute 
appeals  of  the  members  in  public  places  and  at  the  doors  of  churches, 
for  which  they  hold  out  an  aim  box  and  from  the  fees  of  the  member- 
ship. When  on  duty  the  members  wear  a  costume  of  the  cheapest 
material  which  completely  envelopes  and  disguises  them;  even  the 
face  is  hidden  by  a  covering  in  which  only  two  holes  are  left  for  the 
eyes.— Pisa,  Italy.     (Plate  88,  Cat.  No.  153893,  U.S.N.M.) 

200.  Devotions  in  Honor  of  the  Stigmata  and  Festival  of  St,  Francis 
of  Assisi. — ^Printed  in  1740  at  Rome.  St.  Francis,  bom  1182,  died 
1226,  in  Assisi,  Italy,  was  the  founder  of  the  Franciscan  order. 
According  to  tradition  he  received,  in  1224,  while  absorbed  in  prayer 
and  contemplation  on  Monte  Alvemo,  the  stigmata  of  Christ — that  is, 
an  imitation  of  the  wounds  of  Christ  was  miracuously  impressed  upon 
his  body.  He  was  canonized  in  1228. — Rome,  Italv.  (Cat.  No. 
2:14724,  U.S.N.M.) 

201.  Disciplinary  girdle, — ^Made  of  wire.  It  is  sometimes  worn  by 
monks  and  other  devout  persons  as  a  means  of  mortification  and  of 
subduing  the  passions.  Length,  3  feet. — ^Italy.  (Plate  89,  fig.  1, 
Cat.  No.  179067,  U.S.N.M.) 

202.  Disdflin/ary  scourge. — ^Made  of  twisted  wire.  They  are  em- 
ployed by  monks  and  other  devout  persons  as  a  means  of  mortifi- 
cation and  of  subduing  the  passions. — ^Italy.  (Plate  89,  fig.  2, 
Cat.  No.  152252,  U.S.N.M.) 

8CAPULAB8. 

Scapular  (from  middle  Latin  scapularis,  pertaining  to  the  shoulders, 
Latin  scapulae,  shoulder  blades,  shoulders),  is  primarily  the  name 
given  to  a  portion  of  the  monastic  habit  in  certain  religious  orders, 
consisting  of  a  long  narrow  strip  of  cloth  which  passes  over  the  head, 
covering  the  shoulders  and  hanging  down  in  front  and  behind.  With 
the  growth  of  fraternities  of  lay  people  affiliated  with  the  religious 
orders  the  practice  grew  up  among  devout  persons  of  wearing  under 
the  ordinary  dress  a  small  scapular  consisting  of  two  little  pieces  of 
cloth  adorned  with  a  picture  of  the  Virgin,  a  cross  or  some  other 
religious  symbol  and  joined  by  strings,  in  honor  of  Mary.  Certain 
religious  obligations  and  exercises  and  sundry  spiritual  privileges, 
such  as  indulgences,  are  attached  to  the  wearing  of  it.  The  scapular 
was  brought  into  use  in  the  thirteenth  century  by  St.  Simon  Stock, 
an  Englishman,  general  of  the  Carmelite  Order. 

203.  Scapular, — Consisting  of  two  pieces  of  brown  cloth,  measuring 
5i  by  3  J  inches,  one  of  which  is  embroidered  with  a  shield,  crown, 
and  crosses;  the  other  with  a  pelican,  the  symbol  of  Christ  (see 
above,  p.  618),  and  connected  by  strings. — ^Italy.  (Cat.  No.  179072, 
U.S.N.M.) 
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204.  Scapvlar, — Consisting  of  two  pieces  of  cloth,  stamped  with 
the  figures  of  Mary  and  other  saints,  and  connected  by  strings. 
Measurements,  2  by  If  inches.— Italy.     (Cat.  No.  179073,  U.S.N.M.) 

205.  iScapuZar.— Consisting  of  two  pieces  of  brown  cloth,  measuring 
2|  by  If  inches,  stamped  with  the  figure  of  Mary  crowned,  with  the 
infant  Jesus,  both  holding  scapulars,  with  cherubs  above  and  below 
and  the  words  Na.  Sa.  del  Carmen,  our  Lady  of  Carmen  ( ?  Carmel). — 
Italy.     (Cat.  No.  179074,  U.S.N.M.) 

206.  Scapular. — Consisting  of  two  pieces  of  cotton  cloth,  measuring 
2i  by  2  inches,  one  of  which  is  stamped  on  one  side  with  the  fiigure 
of  Christ  with  a  burning  heart;  on  the  other,  with  the  figure  of  a  saint 
and  an  ostensory.  The  other  is  stamped  on  one  side  with  the  figure 
of  Mary  with  a  burning  heart;  on  the  other,  with  the  figure  of  a 
female  saint. — ^Manila,  Phihppine  Islands.  (Cat,  No.  216990, 
U.S.N.M.) 

lOSCSLLANXOUS. 

207.  Fish. — ^Made  of  metal.  On  one  side  is  a  Greek  cross,  on  the 
other  the  Christ  monogram  )K  in  relief.  With  a  chain  for  suspension. 
The  form  of  a  fish  was  a  favorite  symbol  on  the  early  Christian 
monuments,  alluding  to  the  waters  of  baptism;  also  because  the 
initial  letters  of  the  Greek  word  for  fish  contained  the  confession 
"Jesus  Christ,  Son  of  God,  Saviour.''  Length,  9  inches. — ^Italy. 
(Cat.  No.  179010,  U.S.N.M.) 

208.  Olive  palm. — ^Palm  leaf  combined  with  an  oUve  branch.  In 
some  churches  in  Italy  it  is  blessed  by  the  priest  on  Palm  Sunday 
and  sold  at  the  church  door.  Protective  properties  are  attributed  to 
it,  and  it  is  kept  over  the  bed  till  the  following  year.  This  specimen 
was  blessed  at  the  Santa  FeUcita  Church  in  Florence,  in  1892.  Length, 
2  feet  5  inches.— Florence,  Italy.     (Cat.  No.  179076,  U.S.N.M.) 

209.  Certificate  of  indulgence. — ^Manuscript  written  on  vellum. 
Granted  by  Pope  Alexander  VIII  (1689-1691),  on  March  20,  1690,  to 
the  Church  of  the  Fraternity  of  Holy  Intercession,  in  Siena,  Italy. 
Indulgences  are  granted  by  the  Roman  Catholic  Church  for  the  re- 
mission of  the  temporal  pimishment  due  to  sin,  after  the  removal  of 
guilt  and  eternal  pimishment  of  sin  in  the  sacrament  of  penance,  and 
which  must  be  discharged  either  in  this  life  or  after  death  in  purgatory. 
The  recipient  must  be  in  a  state  of  grace,  and  has  to  perform  certain 
good  works,  as  giving  of  alms,  fasting,  attending  mass,  making 

3.    By  way  of  intercession,  indulgences  may  be  applied 

int  to  shorten  the  sufferings  of  souls  in  purgatory. 

16i  by  5i  inches.— Siena,  Italy.     (Cat.  No.  214723, 

>uU. — ^Manuscript,  written  on  parchment,  dated  1781, 
Bal,  having  on  one  side  the  busts  of  SS.  Peter  and  Paul; 
the  name  Pius  VII  (Pope  1776-1799),  attached  by  a 
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cord  of  yellow  silk.  A  bull  is  a  document  issued  by  a  pope.  The 
name  is  derived  from  the  Latin  huUay  a  bubble  floating  upon  water; 
then  a  boss,  a  circular  plate.  In  course  of  time  it  came  to  be  applied 
to  the  leaden  seals  with  which  papal  and  royal  documents  were 
authenticated  in  the  Middle  Ages,  and  by  a  further  development  the 
name  from  designating  the  seal  was  eventually  attached  to  the  docu- 
ment itself.  The  seal  has  always  on  one  side  a  representation  of  the 
Apostles  Peter  and  Paul  on  the  other  the  name  of  the  reigning  Pope, 
and  is  attached  by  a  silken  cord  if  it  be  a  "bull  of  grace, "  and  by  one 
of  hemp  if  a  "bull  of  justice."  Measurements  of  the  parchment,  26} 
by  32  inches;  diameter  of  the  seal,  If  inches. — ^Italy.  (Cat.  No. 
179078,  U.S.N.M.) 

211.  Leaden  stamp  of  Pius  II,  Pope  1 468-1 464» — On  one  side  are 
represented  the  heads  of  SS.  Peter  and  Paul;  on  the  other  is  the 
name  Pius  Papa  II.  Diameter,  1^^  inches. — Italy.  (Cat.  No.  179105, 
U.S.N.M.) 

212.  Leaden  stamp  of  Clement  XI,  Pope  1700-1721. — On  one  side 
are  the  busts  of  SS.  Peter  and  Paul,  with  a  cross  between  them;  on  the 
other,  Clemens  Papa  XI,  with  a  rayed  cross  above.  Diameter,  1  ^ 
inches.— Italy.     (Cat.  No.  179106,  U.S.N.M.) 

213.  Leaden  stamp  of  Clement  XIII,  Pope  17 68-1769. — On  one  side 
are  the  busts  of  SS.  Peter  and  Paul,  with  a  cross  between  them;  on 
the  other,  Clemens  Papa  XIII,  with  a  rayed  cross  above.  Diameter, 
1}  inches.— Italy.     (Cat.  No.  179107,  U.S.N.M.) 

214.  Pontifical  album. — Consisting  of  12  colored  pictures,  showing 
the  Roman  Catholic  hierarchy  and  papal  attendants. — Rome,  Italy. 
(Cat.  No.  179103,  U.S.N.M.) 

215.  Pontifical  album. — Consisting  of  12  colored  pictures,  showing 
the  officials  and  attendants  of  the  papal  court. — Rome,  Italy.  (Cat. 
No.  179104,  U.S.N.M.) 

216.  Wooden  ca^Jc. — Gilded  and  decorated  with  the  papal  arms. 
Height^  9i  inches;  length,  12  inches;  diameter,  5i  inches. — ^Italy. 
(Cat.  No.  152243,  U.S.N.M*) 

217.  Wooden  oval  tablet— Csrved  round  the  edge  with  leaf  pattern, 
and  in  the  center  with  the  letters  J  H  S  (Jesus  Jtominum  sdlvator — 
Jesus  Saviour  of  Mankind)  in  relief.  Diameters,  16  and  11  inches. — 
Italy.     (Cat.  No.  179066,  U.S.N.M.) 

218.  Terra-cotta  candlestick. — ^From  the  shaft  in  the  center  branch 
out  four  arms.  With  fine  moldings.  Height,  9^  inches;  diameter 
of  the  base,  7i  inches.— Italy.     (Cat.  No.  152245,  U.S.N.M.) 

219.  Terrorcotta  lamp. — ^In  the  center  of  the  top  is  the  Christ 
monogram  X  in  relief,  while  round  the  edge  are  circles,  enclosing 
each  a  cross,  alternating  with  loops.  Height,  IJ  inches;  lengtii,  4} 
inches. — From  the  Catacombs  of  Rome,  Italy.  (Cat.  No.  152246, 
U.S.N.M.) 


Digitized  by  VjOOQ IC 


638  PROCEEDINGS  OF  THE  NATIONAL  MUaEUM.  vof..56. 

220.  Terra-coUa  lamp. — On  the  top  the  Christ  monogram  in  beaded 
characters.  Height,  1^  inches;  length,  4^  inches. — From  the  Cata- 
combs of  Rome,  Italy.     (Cat.  No.  152246,  U.S.N.M.) 

221.  Terra-cotta  lamp. — On  top  dove  holding  an  oUve  branch,  the 
symbol  of  peace,  in  its  biU,  surmoimted  by  a  winged  caduceua  (the 
staff  of  Mercury).  Height,  IJ  inches;  diameter,  2 J  inches. — From 
the  Catacombs  of  Rome,  Italy.     (Cat.  No.  152246,  U.S.N.M.) 

222.  Delftware  fask. — ^Decorated  with  the  letters  J  H  S  (Jesus 
Saviour  of  Mankind).  Height,  7^  inches;  diameter,  6  inches. — 
Italy.     (Cat.  No.  152244,  U.S.N.M.) 

223.  Jug. — Of  Guadalupe  ware.  Used  by  pilgrims  to  the  shrine  of 
Guadalupe,  near  the  City  of  Mexico,  to  carry  away  holy  water. 
Height,  11  inches. — Guadalupe,  Mexico.  (Cat.  No.  179102, 
U.S.N.M.) 

224.  Two  comer  fixtures. — ^Made  of  brass,  openwork.  Perhaps 
used  for  the  corners  of  the  binding  of  a  missal  or  the  Gospels.  Meas- 
urements, 5i  by  4  inches.— Spain.     (Cat.  No.  178868,  U.S.N.M.) 

225.  Panel  painting. — Representing  the  Virgin  and  Infant  in  the 
sky,  and  below  some  worshippers.  Signed,  P.  G,  R.  1711.  Height, 
1%  inches;  width,  11  inches.— Italy.     (Cat.  No.  164846,  U.S.N.M.) 

226.  Church  lantern.  (?)— Made  of  wood,  carved,  painted,  and 
gilded.  Triangular.  The  columns  of  the  three  angles  are  carved  in 
the  form  of  caryatides,  overtopped  by  a  sort  of  cupola,  terminating 
in  a  knob.  Height,  24  inches;  width,  IH  inches. — Italy.  (Cat. 
No.  179039,  U.S.N.M.) 

227.  Parasol  (umhreUino). — ^The  cover  is  of  blue  cotton,  with 
trimmings  and  fringes  of  yellow  silk.  Perhaps  used  to  hold  over  the 
ostensory  when  carried  in  procession.  Height,  30  inches. — ^Italy. 
(Cat.  No.  179019,  U.S.N.M.) 

II.  ECCLESIATICAL  ART  OF  THE  EASTERN  CHURCH. 

The  Eastern  Church,  also  called  the  Greek  Catholic,  the  Orthodox 
Greek,  or,  briefly,  the  Orthodox  Church,  its  full  title  being  the  Holy 
Oriental  Orthodox  Apostolic  Church,  is  that  branch  of  the  Christian 
church  which  predominates  in  eastern  Europe  and  western  Asia. 
The  dissolution  of  union  (schism)  between  the  eastern  and  western 
parts  of  the  Christian  church  became  definite  in  1054,  when  legates  of 
the  Roman  pontiff  deposited  on  the  great  altar  of  the  church  of  St. 
Sophia  at  Constantinople  the  sentence  of  excouununication  against 
Caerularius,  the  patriarch  of  Constantinople.  It  was  brought 
about  by  pohtical  and  hierarchical,  as  well  as  dogmatical  and  cere- 
monial differences  which  arose  between  western  and  eastern  Christen- 
dom, with  their  represenUtive  seats  at  Kome  and  Constantinople, 
in  the  preceding  centuries  of  the  church. 
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The  Greek  Catholic  Chorch  has^  in  common  with  the  Roman 
Catholic  Churchy  the  doctrines  of  seven  sacraments,  namely,  bap- 
tism, chrism  (confirmation),  penance  (preceded  by  conferaion), 
encharist  (the  Lord's  supper),  ordination,  marriage,  and  extreme 
unction;  besides  the  sacrifice  of  the  mass;  the  religious  veneration 
of  Mary,  the  saints,  images,  relics,  and  the  cross;  the  hierarchical 
degrees;  and  monasticism. 

Its  peculiar  tenets  are  mainly  as  follows:  It  adheres  only  to  the 
decrees  of  the  first  seven  ecumenical  councils.  It  teaches  the  pro- 
cession of  the  Holy  Ghost  from  the  Father  alone.  It  denies  the 
dogmas  of  the  immaculate  conception  of  Mary  and  of  the  supremacy 
and  infallibility  of  the  Roman  pontiff,  and  rejects  the  doctrine  of 
purgatory,  of  works  of  supererogation,  and  indulgences,  but  prays 
for  the  dead  that  Grod  would  have  mercy  on  them  on  the  day  of 
judgment. 

Its  ritual  and  ceremonial  differences  from  those  of  the  Western 
Church  are  chiefly  the  following:  Baptism  is  administered  by  three- 
fold immersion;  chrism  (confirmation)  is  conferred  immediately  after 
baptism  and  by  a  priest  (not  by  a  bishop) ;  in  commimion  both  bread 
and  wine  are  given  to  the  laity  and  even  to  infants,  the  bread  being 
put  into  the  wiue;  anointing  (extreme  imction)  is  performed  on  the 
sick,  not  the  dying;  and  fasts  are  kept  on  Wednesday  and  Friday. 

The  clergy  of  the  Greek  Catholic  Church  are  divided  into  two 
classes — the  black  clergy  (so  called  from  their  dress),  or  monks,  and 
the  white,  or  secular  clergy.  The  former  live  in  celibacy,  and  from 
among  them  are  chosen  the  higher  hierarchical  grades — that  is,  the 
patriarchs,  metropolits,  archbishops,  and  bishops.  The  lower 
secular  clergy,  comprising  popes  (priests),  deacons,  subdeacons,  and 
readers,  must  be  married  before  receiving  orders,  but  can  not  marry 
a  second  time. 

The  churches  of  the  Greek  Catholic  Church  are  mostly  built  in 
form  of  a  cross.  In  Russia  they  are  generally  crowned  with  one  or 
more  cupolas  of  a  bulbous  shape,  which  are  surmoimted  by  a  cross. 
Sometimes  there  is  a  belfry  standing  separate  from  the  church.  The 
altar  space,  which  usually  faces  east,  is  divided  from  the  main  body 
of  the  church  by  a  board  partition,  called  iconostas  (image  stand), 
which  is  covered  with  images  of  Christ  and  the  saints,  and  contains 
three  doors.  The  service  is  performed  behind  this  screen,  and  only 
at  certain  stages  are  the  middle  doors,  called  the  "sacred,"  or  "royal 
gates,"  opened.  There  are  no  benches  in  the  churches,  the  people 
standing  during  service.  No  organ  or  any  other  instrumental 
music  is  permitted,  but  the  mass  is  generally  accompanied  by  choral 
singing,  and  the  choirs  are  composed  entirely  of  men  and  boys. 

The  Orthodox  Church  consists  at  the  present  of  16  separate  in- 
dependent branches,  who  profess  the  same  faith,  use  the  same  liturgy 
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(though  in  dififerent  languages),  and  are  in  communion  with  one 
another.  They  are:  1-4,  the  patriarchates  of  Constantinople,  Alex- 
andria in  B^ypt,  Antioch  in  Syria,  and  Jerusalem  in  Palestine;  5, 
Cyprus;  6,  Russia;  7,  Carlowitz;  8,  Hermannstadt  (both  in  Austria- 
Hungary);  9,  Czemowitz  in  the  Bukovina;  10,  Bosnia  and  Herze- 
govina; 11,  Serbia;  12,  Montenegro;  13,  Bulgaria;  14,  Rumania;  15, 
Greece,  and  16,  Mount  Sinai,  consisting  of  only  the  monastery. 

THE  RUSSIAN  ORTHODOX  CHURCH 

Russia  received  its  Christianity  in  the  tenth  century,  imder  Olga 
and  Vladimir  the  Great  (984-1015),  from  Constantinople.  The 
Russian  Chiurch  entirely  agrees  in  doctrine  and  ritual  with  the  other 
branches  of  the  Orthodox  Chiu*ch,  while  in  administration  it  is  dis- 
tinct. At  first  imder  the  jurisdiction  of  the  patriarch  of  Constan- 
tinople, it  became  in  1589  independent,  establishing  its  own  patriarch 
in  Moscow.  Peter  the  Great  (1689-1725)  abolished  the  patriarchate 
and  set  up  the  Holy  Directing  Synod  in  1721  to  rule  the  church  of 
Russia.^ 

The  chiurch  in  Russia  is  administered  by  86  bishops,  of  whom  3, 
those  of  Kiev,  Moscow,  and  Petrograd,  are  always  metropolits,  and 
14  are  archbishops.  There  are  481  monasteries  for  men  and  249 
convents  for  nims.  In  America  the  Russian  Church  is  represented 
by  an  archbishop  of  Aleutia  and  North  America  with  two  suffragans, 
the  bishops  of  Alaska  (with  residence  in  San  Francisco),  and 
Brooklyn. 

There  are  in  Russia  a  great  number  of  sects,  most  of  which  ac- 
knowledge the  doctrinal  basis  of  the  oriental  church,  but  reject  the 
liturgy  of  the  Russian  Church  as  changed  by  the  patriarch  Nicon 
(1654).  They  are  called  by  the  state  church  RascdniH  (separa- 
tists), while  they  call  themselves  Stamovyertzi  (of  the  old  faith). 

228.  Russian  cover  for  altar  table, — ^Made  of  purple  croisson  silk, 
with  a  cross  in  the  center.  The  sanctuary  in  an  eastern  church  is 
separated  from  the  main  body  of  church  by  the  image  screen  (iconos- 
tas),  and  the  laity  is  not  allowed  there.  In  the  middle,  before  the 
''royal  gates,''  stands  the  altar,  called  'Hhrone,''  a  solid  square 
stone,  covered  with  a  linen  cloth  down  to  the  ground  all  aroimd. 
Over  the  linen  cloth  is  laid  a  covering  of  some  rich  material,  repre- 
senting the  "glory  of  God.''  Besides  the  ''tin-one"  is  another  table, 
called  the  "altar  of  sacrifice"  (protheMs)j  on  which  are  the  sacred 
vessels  used  in  the  celebration  of  the  mass.  These  consist  of  the 
chalice,  paten,  which  is  much  larger  and  deeper  than  the  one  used 
in  the  Roman  Catholic  Church;  the  star — that  is,  a  cross  of  bent 
metal  which  stands  over  the  paten  holding  the  veils  which  cover  the 
paten  and  chalice;  a  spoon  for  giving  communion  to  the  people,  a 

1  Sixuse  the  revolatlon  of  1017  the  patilaiohate  of  Moacow  hu  been  restored. 
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knife  in  form  of  a  lance,  in  allusion  to  the  lance  which  pierced  the 
side  of  CJhrist  (John  xix,  34),  with  which  the  bread  for  the  Eucharist 
is  cut  up;  and  two  fans,  made  of  a  long  handle  and  a  flat  representa- 
tion of  a  seraph  with  six  wings  (Isaiah  vi,  2),  which  the  deacon 
waves  over  the  sacrament.  Length,  37^  inches;  width,  34  inches. — 
Nizhni  Novgorod,  Russia.     (Cat.  No.  154786,  U.S.N.M.) 

229.  Russian  cover  for  aUar  table, — ^Made  of  striped  silk,  with  two 
crosses  in  silver  appliqu6.  Length,  6  feet  2  inches;  width,  2  feet 
1  inch.— Nizhni  Novgorod,  Russia.     (Cat.  No.  154788,  U.S.N.M.) 

230.  Old  Russian  Church  candlestick. — ^Made  of  brass.  The  back^ 
somewhat  in  form  of  a  harp,  terminates  on  the  end  in  three  flames^ 
arranged  in  the  form  of  a  cross.  From  the  back,  which  was  fastened 
to  the  wall,  run  out  five  arms  in  a  semicircle.  Height,  13  inches; 
width,  12i  inches  9  inches.— Washington,  D.  C.  (Cat.  No.  251899, 
U.S.N.M.) 

231.  Russian  funerary  paU. — ^Made  in  form  of  a  cross,  with  the 
four  ends,  or  wings,  to  hang  down  the  sides.  The  center,  or  top  cover, 
is  of  yellow  silk;  the  ends  are  of  black  velvet.  On  each  of  the  narrow 
ends  is  a  double  cross  of  cream  colored  silk  sewed  on.  On  the  wide 
ends  is  in  each  comer  a  skull  and  crossbones  of  the  same  material  and 
workmanship  as  the  crosses  on  the  narrow  ends,  while  in  the  center 
of  each  is  a  painted  oval  representing  the  angel  annoimcing  the 
resurrection  of  Christ  to  the  two  Marys  at  the  tomb  (Matthew 
XXVIII,  1-6).  Length,  10  feet  4  inches;  width,  6  feet  4J  inches. — 
Nizhni  Novgorod,  Russia.     (Cat.  No.  179110,  U.S.N.M.) 

iCCLBSIASnCAL  YISTMXNT8. 

The  full  canonicals  of  a  Greek  Catholic  priest  are:  1,  stoicharioUj  a 
loose  shirtlike  garment  with  wide  sleeves  and  reaching  to  the  feet, 
of  any  stuff  or  color,  corresponding  to  the  Roman  Catholic  alb;  2, 
epimaniJcia,  cuffs,  made  of  silk  or  brocade  and  reaching  about  half- 
way from  the  wrist  to  the  elbow;  3,  epitracJielion,  corresponding  to 
and  resembling  the  Latin  stole,  only  instead  of  being  thrown  around 
the  neck,  the  head  is  put  through  a  hole  in  the  upper  end  and  it 
hangs  down  in  front  nearly  to  the  feet;  4,  zone,  girdle;  and  5, 
phaenolionj  chasuble,  a  bell-shaped  garment  with  short  wide  sleeves, 
with  a  hole  through  which  the  head  is  put,  reaching  to  the  feet  be- 
hind and  at  the  sides  and  usually  scooped  out  in  front.  Priests  of  a 
higher  rank  (Protopopes  in  Russia)  wear  in  addition,  the  epigoimtion, 
a  rhomb  or  lozenge-shaped  piece  of  stiff  brocade,  about  12  inches  in 
length,  suspended  from  the  girdle  at  the  right  side,  symbolizing 
the  sword  of  the  Spirit.  The  priest's  every-day  attire  is  a  cassock 
of  any  sober  color. 

The  bishop's  litiu'gical  vestments  are  generally  more  ornamental 
than  those  of  a  priest,  being  embroidered  with  crosses  and  figures 
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of  the  Virgin  and  of  saints.  His  stoicharion  has  red  and  white  bands 
running  from  the  shoulders  to  the  feet,  and  embroidered  at  the 
bottom.  The  epUrachdion  is  worn  around  the  neck  and  hangs  down 
in  the  front.  In  place  of  the  phaenolian  the  bishop  wears  a  saJcJcos,  a 
tunic  of  puce-colored  satin  reaching  to  below  the  knees,  with  short 
sleeves,  divided  up  the  sides  which  are  joined  by  bows  of  ribbons  or 
clasps.  Over  this  comes  the  omopharian,  a  wide  band  of  silk  or 
velvet  passed  round  the  neck,  one  end  hanging  down  from  the  left 
side  in  front,  the  other  behind,  and  kept  in  its  place  with  orname^tal 
pins.  The  pontifical  miter  is  a  high  hat  which  swells  out  toward  the 
top  and  is  spanned  diagonally  by  two  hoops;  on  the  highest  point 
of  the  dome-shaped  top  is  a  cross,  either  standing  upright  or  placed 
flat.  The  bishop  also  wears  a  pectoral  cross  and  a  medallion  with 
the  image  of  the  Virgin  and  Infant,  called  the  paruigia  or  enkolpion, 
and  carries  a  pastord  staff  or  crozier  {diTcanxTdon) , 

The  deacon  wears  the  stoicharion^  the  epimanikia,  and  the  epi- 
trachelionf  called  orarioUj  which  hangs  from  the  left  shoulder,  to 
which  it  is  pinned,  straight  to  the  ground  before  and  behind. 

232.  Russian  priests^  phaenolion. — ^Made  of  heavy  gold  brocade, 
with  a  Greek  cross  in  gold  appliqu6,  lined  with  silver  appliqu6,  on 
the  back.— Nizhni  Novgorod,  Russia.  (Plate  90,  Cat.  No.  154783, 
U.S.N.M.) 

233.  Russian  priests^  phaenolion, — ^Made  of  gold  and  purple  silk 
brocade,  with  Greek  cross  in  gold  and  silver  appliqu6  on  the  back. — 
Nizhni  Novgorod,  Russia.     (Cat.  No.  154784,  U.S.N.M.) 

234.  Pastoral  staff  of  a  Greek  Caiholic  bishop, — Made  of  copper 
tubes,  silvered,  terminating  at  the  top  into  two  serpents  bent  into  a 
handle,  giving  it  the  appearance  of  an  anchor,  the  emblem  of  hope, 
with  a  cross  surmounting  an  orb  between  them.  The  handle  and 
the  cross  are  gilded.  Height,  5  feet  2  inches. — Constantinople, 
Turkey.     (Plate  91,  fig.  1,  Cat.  No.  154797,  U.S.N.M.) 

235.  Costume  of  a  Qreek  Catholic  monk, — Consisting  of — 1,  inner 
coat;  2,  soutana;  3,  outer  coat;  4,  girdle;  5,  shoes  with  goloshes;  6, 
cylindrical  hat,  called  KalemoAikion^  without  a  brim  below,  but  with 
a  narrow  rim  at  the  top.  It  is  worn  by  all  ecclesiastics  with  the 
other  vestments  out  of  doors  and  in  processions. — Constantinople, 
Turkey.     (Plate  92,  fig.  1,  Cat.  No.  154773,  U.S.N.M.) 

BUaSUN  ICONB  AND  CB0S8I8. 

The  Greek  Orthodox  Church  does  not  admit  sculptured  figures 
into  the  churches  (though  they  often  have  numerous  statues  upon 
the  outside),  perhaps  because  they  are  reminiscent  of  the  Greek  gods. 
The  eastern  icon — that  is,  image  of  Christ,  Mary,  the  angles,  and 
saints — ^is  always  flat;  a  painting,  mosaic,  or  bas-relief.  To  imitate 
an  effect  of  sculpture  in  the  painted  pictures  placed  upon  the  iconostas 
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or  the  screen  which  divides  the  sanctuary  from  the  main  body  of  the 
church,  the  icon,  which  is  generally  painted  upon  wood,  is  covered, 
excepting  the  face  and  hands,  with  a  raised  relief  of  silver,  gold,  or 
pearls,  and  precious  stones,  showing  all  the  details  and  curves  of  the 
drapery,  clothing,  and  halo  around  the  flat  painted  face  and  hands 
of  tiiie  icon.  In  many  Russian  churches  not  only  all  the  wall  space 
but  the  surface  of  the  coliunns  as  well  is  covered  with  pictures  repre- 
senting scenes  from  the  Bible  or  the  lives  of  the  saints  or  religious 
heroes.  Before  the  icons  candlesticks  or  large  lamps  are  lighted. 
In  the  homes  such  a  picture  is  usually  put  up  in  the  comer  of  a  room, 
and  before  it  a  lamp  bums  and  devotions  are  performed.  Devout 
persons  wear  on  a  little  chain  around  the  neck  a  small  cross  or  sacred 
image  given  them  on  the  day  of  baptism. 

The  cross  usually  seen  in  the  Russian  Church  is  three-barred,  of 
which  the  upper  bar  represents  the  title  of  the  cross  (John  xix,  19); 
the  second,  the  arms;  and  the  lowest,  which  is  always  inclined  at  an 
angle,  the  foot  rest  (suppedaneum),  on  the  assumption  that  one  foot 
of  Christ,  when  suffering,  was  drawn  higher  than  the  other. 

There  are  in  the  museum's  collection  over  300  icons  and  crosses, 
the  larger  part  of  brass.    A  selection  from  them  will  be  noted  below. 

236.  Russian  icon,  Mary  with  infant — Covered  with  a  silver  gilt 
plate  of  chased  work  to  represent  the  clothing,  with  apertures  for 
faces  and  hands.  Studded  with  fresh-water  pearls,  emeralds,  ruby 
spinels,  and  garnets,  which  date  from  the  eleventh  to  the  fourteenth 
century,  as  they  are  all  drilled  and  were  used  for  some  other  purpose 
before  they  were  put  in  the  frame  of  the  icon.  The  pictures  on  the 
folding  doors,  representing  scenes  from  the  lives  of  Christ  and  Mary, 
were  painted  by  the  artist  who  designed  and  decorated  the  cathedral 
of  Nizhni  Novgorod,  about  1645.  Height,  13 J  inches;  width,  17i, 
inches. — ^Nizhni  Novgorod,  Russia.  (Plate  93,  Cat.  No.  164779 
U.S.N.M.) 

237.  Russian  icon,  Mary  with  infant. — ^Painted  on  wood.  Height, 
6f  inches;  width,  4 J  inches. — Nizhni  Novgorod,  Russia.  (Cat.  No. 
164778,  U.S.N.M.) 

238.  Miniature  of  Christ  and  Mary. — Oval,  painted  on  porcelaine 
Christ  is  represented  in  half  figure,  with  long  hair  falling  behind,  face 
slightly  turned  to  the  left,  and  hands  folded  on  the  bosom.  He  is 
covered  with  a  green  cloak  which  leaves  his  bosom'and  left  arm  free. 
Mary's  minute  bust  is  above,  with  red  garment  down  over  her  head. 
She  is  represented  with  hands  extended  rising  above  the  clouds  or, 
looking  down  from  heaven.  The  porcelain  is  set  in  a  silver  gilt  frame, 
which  is  provided  with  a  loop  for  suspension,  indicating  that  it  was 
worn  as  a  medallion.  An  inscription  in  Russia  reads,  ''Moscow. 
April  13,  1796.''    Diameters,  2f  and  IH  inches.     (Cat.  No.  293062, 
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U.S.N.M.)    Gift  of  Abraham  Bumstine,  Washington,  District  of 
Columbia. 

239.  Minidture  head  of  Christ. — Painted  on  wood  from  the  cabin 
built  by  Peter  the  Great  (1682-1725)  and  lacquered.  Height,  2^ 
inches;  width,  1}  inches.— Russia.  (Cat.  No.  281569,  U.S.N.M.) 
Bequest  of  Homer  N.  Lockwood. 

240.  Russian  icon,  the  Holy  Family, — Painted  on  wood.  Height, 
2f  inches;  width,  2 J  inches. — Nizhni  Novgorod,  Russia.  (Cat.  No. 
154777,  U.S.N.M.) 

241.  Russian  icon,  Cosmos  and  Damiamis. — Painted  on  wood. 
Cosmas  and  Damianus  were  two  brothers  who  died  as  martyrs  in  the 
persecution  of  the  Christians  under  the  Roman  Emperor  Diocletian 
(303-311  A.  D.).  Height,  SJ  inches;  width,  6i  inches.— Nizhni 
Novgorod,  Russia.     (Cat.  No.  154781,  U.S.N.M.) 

242.  Russian  icon. — Consisting  of  a  brass  triptych.  In  the  center 
is  the  Virgin  with  the  Infant;  above,  God  the  Father;  in  the  two 
wings,  scenes  from  the  life  of  (Thrist. — ^Nizhni  Novgorod,  Russia. 
(Plate  94,  fig.  1,  Cat.  No.  179-120,  U.S.N.M.) 

243.  Russian  icon. — ^Made  of  brass.  In  the  center  Christ  seated, 
holding  in  the  left  hand  the  Grospels  and  with  the  right  giving  the 
blessing,  surroimded  by  the  Twelve  Apostles.  Above  in  a  shield,  God 
the  Father,  holding  in  his  left  hand  the  orb,  siumounted  by  a  cross, 
and  with  the  right  hand  giving  the  blessing,  and  beneath  the  shield 
the  dove,  symbol  of  the  Holy  Ghost,  and  the  whole  surmounted  by 
six  seraphim,  each  with  six  wings  (Isaiah  vi,  2). — Nizhni  Novgorod, 
Russia.     (Plate  94,  fig.  2,  Cat.  No.  179113,  U.S.N.M.) 

244.  Russian  cross. — ^Made  of  brass.  Representing,  in  relief,  the 
crucifixion.  On  top,  God  the  Father  and  the  dove  (as  in  the  pre- 
ceding); imder  the  third  oblique  bar  (the  suppedaneum)  a  skull 
and  cross  bones. — Nizhni  Novgorod,  Russia.  (Plate  94,  fig.  3,  Cat. 
No.  179111,  U.S.N.M.) 

245.  Russian  icon. — Consisting  of  a  brass  tetraptych,  representing 
in  20  compartments,  in  relief,  scenes  from  the  life  of  Christ. — ^Russia. 
(Plate  95,  Cat.  No.  211164,  U.S.N.M.) 

UTUBOICAL  BOOKS. 

The  liturgies  used  in  the  orthodox  communities  belong  to  the 
Byzantine  rite.  This  rite  comprises  three  liturgies — ^that  of  St. 
John  Chrysostom,  patriarch  of  Constantinople  (died  407) ;  that  of  St. 
Basil  the  Great,  bishop  of  Caesarea  in  Cappodocia,  Asia  Minor 
(died  379) ;  and  that  of  St.  Gregory  Dialogos  (Pope  Gregory  I,  590- 
604),  also  called  the  liturgy  of  the  presanctified.  The  two  latter  are 
used  only  on  special  days,  while  that  of  St.  Chrysostom  is  the  ordinary 
liturgy.  While  the  ritual  is  the  same  in  all  the  branches  of  the 
Orthodox  C!hurch,  the  language  in  which  it  is  recited  is  that  of  each 
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people,  only  usually  in  the  archaic  form.  Thus,  in  the  Greek-epeaking 
communities  it  is  the  old  Greek;  among  the  Slavs  it  is  old  Slavonik; 
Rumanian  is  used  by  the  chiux^h  of  that  coimtry  and  the  Rumanians 
in  Himgary;  while  Syriac  is  the  church  language  in  some  parts  of 
Syria. 

246.  Manual  of  the  services  of  the  Orthodox  Church. — Containing  a 
description  of  the  services,  rites,  and  ceremonies  of  the  Greek  Ortho- 
dox Chmtjh,  with  illustrations.  Compiled  by  Archpriest  D.  Sokolof 
Translated  from  the  Russian.  Printed  in  New  York  and  Albany, 
1899.— Sitka,  Alaska.  (Cat.  No.  259114,  U.S.N.M.)  Gift  of  Rev. 
A.  P.  Kashevaroff. 

247.  ITbe  divine  liturgies  of  our  fathers  among  the  Saints  John 
Chrysostom  and  BomI  the  Greatj  with  that  of  the  Presanctified. — ^Edited 
with  Greek  text  by  J.  N.  W.  B.-Robertson.  Printed  in  black  and  red 
letters.  The  black  letters  contain  the  text  of  the  liturgies,  while  the 
red  the  rubrics  or  directions  in  performing  the  various  actions  of  the 
service,  with  a  colored  plate,  representing  the  crucifixion.  London, 
1894.— Sitka,  Alaska.  (Cat.  No.  259107,  U.S.N.M.)  Gift  of  Rev. 
A.  P.  Kashevaroff. 

248.  OctoechoSj  or  BooJc  of  Eight  Tones. — Containing  the  com- 
memorations, or  collects,  for  each  day  of  the  week — ^namely:  Simday 
of  the  resurrection,  Monday  of  the  angels,  Tuesday  of  John  the  Bap- 
tist and  the  other  prophets,  Wednesday  of  Mary,  Thursday  of  the 
apostles  and  St.  Nicholas,  Friday  of  the  cross,  and  Saturday  of  the 
saints.  They  are  sung  in  eight  varied  tones,  covering  a  cycle  of  eight 
weeks,  hence  the  name  Octoechos.  Translated  from  the  Slavic  by 
Prof.  N.  Orloff.  Printed  in  London,  1898.— Sitka,  Alaska.  (Cat. 
No.  259109,  U.S.N.M.)    Gift  of  Rev.  A.  P.  Kashevaroff. 

249.  Horologion,  or  BooJc  of  Hours. — Containing  the  daily  devo- 
tions for  the  stated  or  canonical  hours.  Translated  from  the  Slavic 
by  Prof.  N.  Orioff.  Printed  in  London,  1897.— Sitka,  Alaska.  (Cat 
No.  259681,  U.  S.N.M.)     Gift  of  Rev.  A.  P.  Kashevarc^. 

250.  Trebnikf  or  BooJc  of  Needs. — Containing  the  prayers  and  serv- 
ices performed  on  various  occasions,  such  as  chim^hing  of  a  woman, 
baptism,  confession,  marriage,  visiting  the  sick,  burial.  Translated 
from  the  Slavic  by  S.  V.  Shann.  Printed  in  London,  1894. — Sitka, 
Alaska.  (Cat.  No.  269108,  U.S.N.M.)  Gift  of  Rev.  A.  P.  Kashev- 
aroff. 

Ill,  ECCLESIASTICAL  ART  OF  THE  ARMENIAN  CHURCH. 

The  territory  which  once  formed  the  Kingdom  of  Armenia,  is  the 
tableland  situated  between  Asia  Minor  and  the  Caspian  Sea,  inclosed 
on  several  sides  by  the  ranges  of  the  Taurus  and  Anti-Taurus,  and 
partly  traversed  by  other  mountains,  the  highest  of  which  is  thft 
volcanic  peak  of  the  Ararat  mentioned  in  the  Old  Testament. 
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Annenian  people  appear  in  history  about  the  middle  of  the  sixth  cen- 
tury B.  C.  The  last  refuge  of  Armenian  independence  was  destroyed 
by  the  Mamelukes  in  1375,  and  the  country  is  now  divided  between 
Turkey,  Russia,  and  Persia. 

The  establishment  of  Christianity  in  Armenia  is  ascribed  to  St. 
Gregory  the  Bliuninator,  the  apostiie  of  Armenia.  Certain  is  that 
Christianity  at  an  early  date  passed  from  Syria  over  into  Armenia, 
and  that  the  Bible  was  translated  into  Armenian  in  the  fifth  century. 

The  Armenian  Church  agrees  in  many  doctrines  and  practices  with 
the  Greek  Orthodox  Church.  It  teaches  the  procession  of  the  Holy 
Ghost  from  the  Father  only,  but  maintains  the  formula  of  one  nature 
in  Christ  (monopJiysitism),  Baptism  is  performed  by  partially  im- 
mersing and  then  thrice  pouring  water  on  the  head  of  the  person. 
Confirmation  is  performed  by  the  priest  at  baptism.  The  Lord's 
Supper  is  administered  in  both  kinds,  the  broken  bread  or  wafer 
(imleavened)  being  dipped  in  imdiluted  wine  and  laid  on  the  tongue 
of  the  fasting  communicant.  Like  the  Roman  Catholic  Chiu^ch  the 
Armenian  Chim^h  professes  belief  in  seven  sacraments,  in  transub- 
stantiation,  and  adores  the  host  in  mass,  but  rejects  the  doctrine  of 
purgatory,  though  prayers  are  offered  for  the  dead.  It  venerates  the 
cross,  the  saints  and  their  pictiu'es,  and  insists  on  the  perpetual 
virginity  of  Mary.  The  church  services  are  performed  in  the  an- 
cient Armenian  language. 

There  are  kept  by  the  Armenian  Chiux^h  105  fast  days,  when  no 
animal  food  can  be  eaten;  14  great  feast  days  observed  more  strictly 
than  Sunday;  and  more  minor  feasts  than  days  of  the  year. 

The  dergy  of  the  Armenian  Church  is  divided  into  nine  grades  or 
orders:  The  catholicos,  who  is  at  the  head  of  the  entire  hierarchy 
with  his  seat  at  Etchmiadzin,  near  Erivan,  the  capital  of  Russian 
Armenia;  patriarchs;  archbishops;  bishops;  priests;  deacons;  sub- 
deacons;  porters;  readers;  exorcists;  and  candle  lighters.  The  prieste 
are  divided  into  two  classes — ^the  doctors  or  teachers  (vartaheda),  who 
must  live  in  celibacy;  and  the  parish  priests,  who  must  marry  before 
attaining  the  rank  of  subdeacon.  Besides  the  secular  dergy  there 
are  also  monks  in  the  Armenian  Church. 

Armenian  church  buildings  are  usually  small  and  have  massive 
walls,  sometimes  7  or  8  feet  thick,  and  very  small  windows.  They 
are  square  and  are  adorned  with  a  polygonal  tower  terminating  in  a 
short  spire. 

251.  Costume  of  an  Armenian  priest — Consisting  of — 1,  timic;  2, 
sou  tana;  3,  girdle;  4,  shoes  with  galoshes;  5,  cylindrical  hat  of  blue 
velvet,  with  waulted  and  fluted  top. — Constantinople,  Turkey. 
(Plate  92,  fig.  2,  Cat.  No.  154774,  U.S.N.M.) 

252.  Armenian  patriarch's  staff* — ^Made  of  copper,  silvered,  ter- 
minating in  a  gilded  orb  surmounted  by  a  cross.    Height,  5  feet  9 
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inohes. — Constantinople,  Turkey.     (Plate  91,  fig.  2,  Cat.  No.  154796, 
U.S.N.M.) 

253.  Kschotz. — ^Made  of  white  metal.  A  musical  instrument  in 
form  of  a  rayed  circle,  somewhat  like  the  halo  round  the  head  of  a 
saint,  with  10  gilded  globular  tinklers  attached  on  the  edge.  In  the 
middle  of  the  circle  is  a  six-winged  seraph  (Isaiah  yi,  2).  At  certain 
parts  of  the  celebration  of  the  mass  this  instrument  is  shaken  with  the 
object,  as  the  ringing  of  the  altar  bell  in  Roman  Catholic  churches, 
to  excite  the  attention  and  devotdon  of  the  congregation.  Height, 
19  inches;  diameters,  11^  and  9^  inches. — Constantinople,  Turkey. 
(Plate  96,  fig.  1,  Cat.  No.  154799,  U.S  N  M.) 

254.  Oro88  of  benediction. — ^Made  of  white  metal.  Used  when  giving 
the  blessing  to  the  congregation  by  an  ecclesiastic.  The  Armenian 
cress  differs  from  the  Latin  cross  by  the  arms  being  nearer  the  top 
and  much  shorter.  Height,  9^  inohes;  width,  5^  inches. — Constan- 
tinople, Turkey.     (Plate  96,  fig.  2,  Cat.  No.  154798,  U.S.N.M.) 

255.  Flute. — ^Used  for  accompanying  the  chanting  of  the  mass  in 
the  Armenian  Church.  The  Armenian  Church  makes  no  use  of  the 
organ.  Length,  31  inches. — Constantinople,  Turkey.  (Plate  97,  fig. 
1,  Cat.  No.  154802,  U.S.N.M.) 

256.  Triangle. — ^Used  during  the  service  of  the  mass  in  the  Arme- 
nian Church.  Height,  7  inches;  base  6  inches. — Constantinople, 
Turkey.     (Plate  97,  fig.  2,  Cat.  No.  154805,  U.S.N.M.) 

257.  Double  bell. — ^Made  of  white  metal.  Used  at  the  conclusion 
of  the  service  of  the  mass  in  the  Armenian  Church.  Height,  8  inches; 
diameters,  3}  and  3  inches. — Constantinople,  Turkey.  (Plate  97,  fig. 
3,  Cat.  No.  154801,  U.S.N.M.) 

258.  Cymbal. — ^Used  in  the  service  of  the  mass  in  the  Armenian 
Church.  It  is  struck  with  a  hammer,  and  the  secret  of  its  manufac- 
ture is  said  to  be  known  to  but  one  artisan  in  Constantinople.  Diam- 
eter, 15  inches. — Constantinople,  Turkey.  (Plate  97,  fig.  4,  Cat.  No. 
154803,  U.S.N.M.) 

259.  Pair  of  cymbals. — Called  by  the  Armenians  Deindzgha.  Used 
in  the  service  of  the  mass  in  the  Armenian  Church.  Diameter,  11 
inches. — Constantinople,  Turkey.     (Cat.  No.  154804,  U.S.N.M.) 

MODELS  OF  ECCLESIASTICAL  EDIFICES. 

260.  Models  of  the  cathedral,  the  baptistery,  the  OampanUe  or  Leaning 
Tower,  and  the  Campo  Santo  of  Pisa,  Italy. — ^Made  of  alabaster  and 
mounted  upon  a  tablet  of  black  marble.  The  cathedral  {duom^)  was 
begun  in  1063  (or  1067)  and  consecrated  in  1118.  It  is  a  basilica  of 
the  romanesque  style  of  architecture.  Its  plan  is  a  Latin  cross,  311 
feet  long,  106^  feet  across  the  nave,  and  four  aisles,  237  feet  across 
the  transept,  and  91  feet  high,  to  the  wooden  ceiling  of  the  nave. 
Over  the  apse  is  a  semidome.    The  facade  has  fire  superposed  tiers 
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of  arcades  with  small  columns,  and  a  similar  arcade  is  carried  romid 
the  edifice  under  the  roof.  The  baptistery  which  stands  in  front  of 
the  cathedral,  erected  between  1164  and  1350,  is  a  circular  structure 
with  a  dome,  surmoimted  by  a  statue  of  John  the  Baptist.  It  also 
has  two  tiers  of  superposed  arcades.  Its  height  is  180  feet;  the  diam- 
eter inside  is  nearly  100  feet,  outside  107  feet,  so  that  the  walls  are 
about  8  feet  thick.  The  dome  is  60  feet  in  diameter  and  is  supported 
on  four  piers  and  eight  pillars.  The  campanile  or  leaning  tower  was 
in  process  of  construction  one  hundred  and  seventy-odd  years,  1174- 
1350.  It  is  a  cylindrical  structure  in  eight  stories.  The  lower  story, 
which  is  solid,  has  a  height  of  35  feet  and  is  adorned  with  15  three- 
quarter  columns.  The  six  stories  above  this  average  20  feet  in 
height,  and  are  surrounded  with  an  open  arcade.  The  whole  is 
crowned  with  a  similar  circular  tower,  27  feet  high,  in  which  the 
bells  are  himg.  The  entire  height  is  thus  182  feet.  The  diameter  at 
the  base  is  52  feet.  The  tower,  in  consequence  of  the  giving  away 
of  the  foundations  before  the  fifth  story  was  reached,  leans  11  feet 
2  inches  out  of  the  perpendicular,  and  adding  the  1  foot  10  inches  of 
the  projecting  cornice,  it  overhangs  the  base  by  13  feet. 

The  Campo  Santo,  or  burial  place,  was  begxm  in  1278  and  com- 
pleted in  1464.  It  is  an  oblong  building  with  a  square  tower  in  front, 
surmoimted  by  a  cupola.  It  oontarns  among  others  the  tomb  of 
Henry  VII,  Emperor  of  Germany  1308-1313.  It  is  a  veritable 
museum  of  medieval  painting  and  sculpture.  Height  of  the  bap- 
tistery of  the  model,  2 J  inches. — ^Pisa,  Italy.  (Cat.  No.  2f7751, 
U.S.N.M.)    Gift  of  Mrs.  Charlotte  Emerson  Main. 

261.  Model  of  a  church  in  Borgund,  Norway. — ^Made  of  wood.  The 
church  is  a  wooden  structure,  with  many  pinnacles,  giving  it  the 
aspect  of  a  Chinese  pagoda  and  suggesting  the  ''house  of  seven 
gables."  This  style  of  church  architecture  was  at  one  time  very 
common  in  Norway,  but  is  fast  disappearing.  Height,  8  inches; 
length,  7i  inches;  width,  5 J  inches. — ^Norway.  (Cat.  No.  249676, 
U.S.N.M.).    Gift  of  Miss  Eliza  R.  Scidmore. 

262.  Model  of  the  tdbemacU  of  the  Church  of  Jesus  Christ  of  LaMer 
Day  Saints  in  8aU  Lake  City,  Utah. — Made  of  wood.  The  tabernacle, 
built  in  1864-1867,  is  in  the  shape  of  an  oval  or  ellipse,  250  feet  long, 
150  feet  wide,  and  80  feet  high.  It  is  covered  with  a  wooden  roof 
with  iron  shingles,  resembling  a  turtle  shell,  which  rests  upon  44 
buttresses  of  sandatone,  but  unsupported  by  pillars  or  beams,  so  that 
the  interior  presents  one  of  the  largest  unsupported  arches  in  the 
world.  Between  the  buttresses  are  20  large  double  doors  opening 
outward  and  affording  speedy  egress.  Inside  the  building  is  sur- 
roimded  by  a  gallery,  except  at  the  west  end  where  there  are  a  plat- 
form for  speakers,  seats  for  the  choir,  and  one  of  the  largest  organs, 
comprising  500  pipes.    The  building  which  is  used  for  public  religi- 
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ous  services  on  Sunday  afternoons,  for  lectures,  sacied  concerts,  and 
other  meetings,  has  a  seating  capacity  for  8,000  people,  but  can 
accommodate  about  10,000,  and  is  well  adapted  for  speaking  and 
hearing.  It  is  said  that  a  pin  dropped  at  one  end  of  the  hall  may  be 
heard  distinctly  at  the  other  end,  over  200  feet  away.  The  model 
shows  the  arrangement  of  the  interior  in  detail  and  also  the  organ. 
Height,  31  inches;  length,  7  feet;  width,  4  feet  2  inches. — Salt  Lake 
City,  Utah.  (Cat.  No.  258396,  U.S.N.M.)  Gift  of  the  committee 
of  the  Church  of  Jesus  Christ  of  Latter  Day  Saints. 

263.  Temple  of  the  Church  of  Jesus  Christ  of  Latter  Day  Saints  in 
Salt  LaJce  City,  Utah. — ^Made  of  plaster  of  Paris.  The  temple  is 
built  mainly  of  gray  granite,  quarried  from  the  Wasatch  Moimtains, 
and  it  required  40  years  (1853-1893)  for  its  construction.  It  is  186 
feet  long  from  east  to  west  and  99  feet  wide.  The  walls  are  6  feet 
thick.  At  each  corner  are  three  pointed  towers,  the  loftiest  of  which, 
in  the  center  of  the  eastern  or  principal  facade,  is  210  feet  high,  and 
is  surmounted  by  a  gilded  copper  statue,  12  feet  6  inches  high,  of  the 
angel  Moroni.  The  temple  is  used  for  the  administration  of  ordi- 
nances, as  baptism,  marriage,  ordination,  also  for  theological  lectures, 
preaclung,  prayer,  etc.  Height,  5  feet  4  inches;  length,  5  feet  3  in- 
ches; width,  3  feet  4  inches. — Salt  Lake  City,  Utah.  (Cat.  No* 
258397,  U.S.N.M.)  Gift  of  the  committee  of  the  Church  of  Jesus 
Christ  of  Latter  Day  Saints. 
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Roman  Catholic  Altar  from  Germany 

For  description  see  page  807. 
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Paten  (I)  and  Chalice  (3)  and  Ostensory  (2). 

For    DESCHIPTiON    SEE    PAOES    808    AND    818. 
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For  description  see  pages  609  and  614. 
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Maniple  (I).  Chasuble  (2).  and  Stole  (3). 

For  description  see  page  612^ 
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Stole  (I).  Chasuble  (2),  and  Maniple  (3). 

For  0C8CIIIPTION  see  page  612. 
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Purple  Velvet  Dalmatic  from  the  Philippines. 

For  description  see  paoe  613. 
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Bishop's  Miter  (I).  Crozier  (2),  and  Pectoral  Cross  (3) 


For  oEscRipnoN  see  page  613. 
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Cape  and  Stole. 

For  description  see  paoe  615. 
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Wooden  Triftych  in  Gothic  Style. 

For  description  see  paoe  616. 
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Processional  Cross  from  Mexico. 

For  description  see  paqc  618. 
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Processional  Cross  from  Italy. 

For  DEScmPTioN  see  page  618. 
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IVORY  Cross  with  Appurtenances  of  the  Passion. 

For  DescRiPTiON  skk  paok  619. 
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Wooden  Figure  of  Christ  from  the  Philippines. 

For  description  sce  page  622. 
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